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INTRODUCTION 
A brief background.-- Orthography or spelling, as it is more likely to 
1 be called, is the art of wri·cing words with their proper letters as deter-
mined by standard usage . Tlll.s art was included in the elementary school 
curriculum as a part of reading until the latter part of the eighteenth 
century when Noah Webster introduced a spelling book. Eventually, during 
the nineteenth centu~, spelling was separated from reading and separate 
texts were used for each subj ect. 
From the latter part of that century until the present time, many con- !i 
flicting statements and opinions have been pronounced regarding the abil- I 
Many articles reporting the results of I ities needed to be a good speller. 
experiments related to spelling ability have appeared in educational lit-
erature. Such topics as those that follow have been considered in these 
reports: (1) use of rules; (2) types of errors; (3) relationship of spell- 1 
ing and intelligence; (4) hanm~iting; (5) syllabication; (6) the marking 
of hard spots; (7) meaning; (8) pronunciation; (9) auditory discrimination; 
(10) visual discrimination; (ll) methods of teaching; (12) phonetic abil-
ities; (13) reading; (14) transfer; and (15) word lists. 
In spite of the information resulting from experiments in each of the 
aforementioned areas, the problem of poor spelling still exists and so too 
do conflicting statements which attempt to explain the causes of poor 
spelling. Nevertheless, the reports are helpful and encouraging because 
they seem to be indicating factors which are probably integral parts of 
-1-
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2 
spelling ability. 
Purpose of the study.- The purpose of this study is to determine the 
relationship existing between each of certain variables :identified below 
and each of the following areas: spelling achievement; ability in phonetic 
spelling; and knowledge of word meanings. The four variables selected for 
inclusion :in this study are: (1) recognition of homophones; (2) writing 
from visual memory; (3) pronunciation of coined words; and (4) mental age. 
In addition, a subordinate purpose should be mentioned. Instruments 
measuring three of the aforementioned variables have been constructed by 
the writer. One of these measures is called recognition of homophones, 
that is, the recognition of a letter or group of letters which could have 
the same sound as a different letter or different group of letters. Two 
other writer-constructed measures are called writing from visual memory 
and pronunciation of coined words. In view of the fact that the homophone 
measure is original and no si.milar measure is known to exist and because 
of the particular procedure use.d to obtain the coined words for the two 
other measures, the subordinate phase of the study involves an analysis of 
the writer-constructed measures :in order to determine their general 
functioning and value. 
Chapter I will present some of the available research and related 
literature dealing with certain aspects of spelling ability which appear 
to be pertinent to this study. 
• 
I' 
II 
II 
I 
I 
I 
CHAPTER I 
REVIEW OF RESEARCH AND RELATED LITERATURE 
An overview of the chapter.-- The review of research and related lit-
1( 
I 
l I 
I 
1 erature to be presented in this chapter will be concerned with the relation 'I 
ship between spelline and the following factors: (1) reading; (2) phonetic 
abilities; (3) visual factors; (4) pronunciation; and (5) intelligence. It 
would be almost impossible to present a review of every available article, 
experiment, and opinion of all leading educators. Therefore, the material 
lvill represent the best available and will be selected to illustrate the 
varying relationships which, in this writer's opinion, appear to offer 
possible profitable leads for investigation in the area of spelling. 
Perhaps it should be mentioned at the outset that very few people 
believe that any single factor of those previously mentioned, regardless of 
the correlations novr knovm, is likely to be the panacea for the ills of poor 
spellers • Rather, one is more likely to note that authors and educators II II 
have greater hope for s orne combination of those factors . F 1 hil I, or examp e, w e 
v~iting on the topic of diagnosis of difficulties in spelling, Dora v. y 
Smith says: 11Ability to spell correctly involves visualization, pronun-
ciation, knowledge of meaning, word analysis, letter sequence, and ability 
to write accurately the letters involved. 11 
i/Dora V. Smith, The National Society for the Study of Education, 
Educational Diagnosis, Thirty-Fourth Yearbook, 1935, Public School Pub-
lishing Company, Bloomington, Illinois, Chapter XIII, pp. 259-260. 
-3-
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Similarly, Paul McKee presented some important procedures for 
teaching spelling and included the following: 
11The pupil must be taught an effective method of studying a 
word. This method should include at least (a) pronouncing the word 
correctly, saying each syllable distinctly, (b) recalling the visual 
image of the word, (c) saying the letters, (d) checking this visual 
image with the word in the book, (e) writing the word, (f) checking 
the written word with the word in the book, and (g) rewriting the 
word . 11 
1. Reading and Spelling 
Use of similar abilities.-- A number of outstanding people in the 
field of reading have declared, and several investigations have shown that 
4 
there is a close relationship between reading ability and spelling ability. 
In some instances the comments referred to this relationship because of 
11 some specific skill needed for success in both reading and spelling. For 
?:/ 
example , Foran says: 
"The data support the hypothesis that much of the connection 
between ability in reading and ability in spelling is due to the 
dependence of each on the capacity to observe small similarities 
and differences between words." 
2/ 
l'lhen discussing the relationships among language arts, Hildreth 
writes: 
"Spelling and Reading are related through vocabulary. Learning 
t o read and to spell both require the ability to discriminate among 
b/Paul McKee, The National Society for the Study of Education, Teaching 
Language in the Elementary School, Forty-Third Yearbook, 1944, Part II, 
Public School Publishing Company, Bloomington, Illinois, p. 158. 
g/Thomas G. Foran, The Psychology and Teaching of Spelling, Catholic 
Education Press, Washington, D. C., 1934, p. 195 • 
.l/Gertrude Hildreth, 11Interrelationships Among the Language Arts , 11 
Elementary School Journal (June, 1948) , 48: 5l~O. 
-1 
I 
words visually. Spelling requires word study; so does word recog-
nition in reading. The generalizations about word forms and word 
building which are learned in reading are the same as those needed 
in spelling." 
-y 
I 
I 
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Burrovm , after sununarizing separately sixteen research studies deal-
ing with phonics as related to achievement in reading and published dt~ing I 
the last twenty years, concluded that some word analysis tecliniques bear a 
· 11 measurable relationship to successful spelling study in the elementary 
school. 
In another s ource one may note Durrell's opening comments for his 
chapter on spelling: 
11 The fundamental psychological skills underlying reading and 
spelling are similar . In general, reading ability correlat,es closely 
with spelling ability , since skill in word perception is essential if 
a child is to recall words vividly enough to write them." 
Other observations pertaining to the relationship of word perception 
2/ 
skills are presented by Kottmeyer . He suggests that spelling skill can 
be developed when reading is taught and that reading skills can be 
strengthened when spelling is taught if the relationship: between reading 
I 
words and spelling words is noticed. When talking about sound blending j 
techniques and the syllabication or structural analysis skills, he says, 
"Now it is obvious that these skills will be useful to him in spelling as 
1/Alvina Burrows , What About Phonics? Bulletin, 1951, Number 57, 
Association for Childhood Education, Washington, D. C. 
£/Donald D. Durrell, Improvement of Basic Reading Abilities, World Book 
Company, Yonkers-on-Hudson, New York , 1940, p. 267 . 
2/William Kottmeyer, 110n Relationship of Word Perception Skills in Reading 
and Spelling ," Education (May, 1952), 72:600-603. 
1111 
II 
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well as i n reading." On the srune page he adds: 
11 But when we spell, we need to know more than the beginning and 
final consonant sounds, we know that we can utter no syllable without 
a vowel sotmd. Hence , to get effective power in spelling a child 
needs t o !r..now the vowel sounds . As a matter of fact he needs them in 
reading a lso t o devel op his word recognition skills to a point of 
real usefulness . 11 
2.1 
In another part of the article he observes: 
11 
•• • There is s orne evidence to show that we can give children 
greater competence in both spell ing and reading when we make the 
relationship of these similar skill clusters more apparent . " 
Betts a l so believes that there i s a relations hip between reading and 
spelling . lfhen discussing the ways in which the two areas are related, he y 
offers the following comments: 
I 
11General i ntelligence is a significant factor in reading and 
spelli ng. The relationship between spelling ability and i ntelligence 
is in the neighborhood of . 30 to .40, between reading ability and II · 
intelligence . 50 to . 60. While t he correlation between intelligence I 
and reading and spelling abilities leaves many factors unaccounted 
for, the evidence does point to significant relationships . 
"Auditory discrimination and perception have been identified as 
significant factors in readiness for reading . Auditory perception 
appears to be a significant factor in spelling, too . 
"The visual perception or recognition of words appears to be 
significantly related to both reading and spelling. u 
Another outstanding authority, Arthur I. Gates , has pointed out the 
r elationship between reading and spelling in several sources. In one, when 
discussing techniques used in reading and spelling , he suggests the need 
I j}William Kottmeyer , op . cit., p . 601 . 
l1 
g/Ibid • 
..2/Ibid., p . 603 . 
!J/Ero.mett A. Bet t s' "Inter-relationship of Reading and Spelling," 
Elementary Engl ish Review (January, 1945), 22:17 . 
( . 
I 
I 
I 
'I 
II 
for coordinat i on when he says: 
II 
11For example , if a teacher is trying to get the pupil to perceive I 
t he word in reading by the larger tmits , such as syllables , large 
phonograms, or component words , whereas at the s arne time she is 
teaclrlng him to spell by means of letter - by-let ter procedure , two 
rather contr adictory habits are being est ablished simultaneously. 
If the instr u.ction in spel ling is more definite and precise, the 
pupil is likely to res ort to lett er- by- letter analysis when he en-
counters an unfamiliar word in reading or when he tries to l earn a 
ne·w word . " 
Some of the investi gat i ons . - Evidence supporting the previously 
mentioned comments appears in the r eports which invest igated the r elation-
ships probably eY.isting bet ween reading and spelling . Chart 1 shows the 
relationship existing between reading , or some aspect of it , and spelling. 
CHART 1 
RELATIONSHIP OF READING AND SPELLING FOUND BY PEAKE 
'I 
Spelling 
Investigator Number Grade and Read- Aspect of Reading 
of Cases 1evel ing r 
Peake 41 4 . 933 Knowledge of mean-
17 4 . 811 ing of vocabulary 
35 5 . 676 
15 5 . 830 
49 6 . 752 
2~. 6 .874 
63 7 . 623 
24 7 . 426 
54 8 . 566 
33 8 . 629 
Toted 355 ~.-8 . 814 
i/Arthur I . Gat es, The Improvement of Reading , New York: The Macrrdllan 
Company, 1947, p . 293 . 
I 
I 
8 
y 
Chart 1 reveals the relationships deterndned by Peake when she used 
the results of the New Stanford Achievement Test for 355 cases from grades 
four through eight in an Indianapolis school. She reported that the co-
efficients of correlation did not indicate uniform relationships at all 
levels because the correlations varied from . 426 to • 933, but that the cor-
relation for the whole group was .814 for the relatioP~hip between spelling 
abili ty and reading ability in terms of vocabulary lQlowledge or meaning. y 
Peake concluded: 
"There is a tendency for high scores in spelling to accompany 
high scores in word mea~ing. The relatively high positive correlation 
between test scores in spelling and reading in most of the grades 
examined is evidence that abilities in these two subjects tend to 
accompany each other. 11 
21 
Russell reported an investigation concerned with relationships 
between spelling , reading abilities, and meaning vocabulary; indications 
of possible causes of poor and good spelling; and some factors of grade 
placement of words. Chart 2 discloses the relations.bip he obtained. 
1/Nellie L. Peake, "Relation Between Spelling Ability and Reading Abilj_ty, 11 
Journal of E~erimental Education (December, 1940), 9:192-193. 
'ijibid.' p . 193. 
, 2/David H. Russell, "Spelling Ability in Relation to Reading and Vocabulary 
Achievement , 11 The Elementary Engli sh Review (January, 1946), 23:32-37. 
+--==-- 9 
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CHART 2 
RELATIONSHIPS BETIVEEN READING .AND SPELLING 
Spelling 
Investigator Number of Grade and Read- Aspect of Reading 
Cases Level ing r 
Russell 135 3,4,5 . 84 Comprehension 
135 3-5 .66 Speed 
135 3-5 . 86 Word recognition: 
Pronunciation of 
(word in isolation) 
I 135 3-5 . 86 Word recognition: 
in context 
135 3-5 .80 Vocabula~ meaning 
Using the Modern School Achievement tests and tests of recognition of 
words in context and isolation, he tested 135 pupils from grades three, 
four, and five . On the basis of the resulting data, as shovm in Chart 2, 
, he states that spelling ability is as closely related to level of compre-
hension in reading as it is to the size of meaning vocabulary. Further y 
1 pertinent corrunents appear among his implications: 
"Although there are conunon factors in spelling and reading and 
spelling and meaning vocabulary, there is no evidence here that poor 
spelling is necessarily caused by deficiencies in reading or vocab-
ulary. Word recognition and vocabulary abilities as tested in this 
study seem to be more closely related to spelling ability than to 
level of comprehension in reading. However, the correlations are so 
high between spelling ability and all these factors, it seems probable 
that definite improvement in one of them may effect spelling favorably . 
Further study of the relation of spelling ability to specific types 
of reading ability such as skinuning or reading to note details is 
needed . 11 
i/David H. Russell, op. cit . , p. 35 . 
10 
A conunent related to the last item menti oned , noting details , appears 
y' 
in an earlier study conducted by Russell . He used third, fourth , and 
fifth grade pupils in an investigation to deter~ine the relation of spelling 
disability to a large number of factors. Selecting 69 pairs of normal and 
retarded spellers who were matched on the basis of chronological age , i n-
telligence quotient, grade, sex, school attended, and number of terms in 
school, he compared group differences and also presented analyses of indi-
vidual cases of disability . Certain data he obtained are presented in 
Chart 3. 
CHART 3 
RELATIONSHIP BETWEEN READING AND SPELLING 
FOR NORMAL AND RETARDED SPELLERS 
Spelling 
Investigator Number Grade and Read- Aspect of Reading 
of Cases Level ing r 
Russell 61 normal 3-5 .36 Speed, 
Gates Type A test 
61 retarded 3-5 . 59 Speed, 
Gates Type A test 
61 normal 3-5 .42 Speed, 
Gates Type D test 
61 retarded 3-5 .45 Speed, 
Gates Type D test 
61 normal G-5 .26 Accuracy, 
Gates Type A test 
61 retarded 2-5 . 55 Accuracy, 
Gates Type A test 
6l normal 3-5 . 56 Accuracy, 
Gates Type D test 
61 retarded 3- 5 . 59 Accuracy, 
Gates Type D test 
JjDavid H. Russell, 11Characteristics of Good and Poor Spellers , 11 Contribu-
tions to Education, Number 727 , Teachers College, Columbia University, 
New York City, 1937, p. 12. 
ll 
In the above chart, Type A test refers to a general measure of compre-
hension and Type D test refers to noting details. On the basis of the re-
lationship shmvn in Chart 3, he suggests that s orne relationships can be 
noted between reading and spelling for the normal and retarded spellers. 
11 
He wrote: 
11In the normal group there is a suggestion that speed and 
accuracy or reading for general comprehension is not so closely 
related to spelling grade as is reading to note details. In the 
retarded group little difference was found on the different types 
of reading. 11 
?:.! 
The results of Acomb 1s investigation also disclosed that spelling 
ability is closely related to reading comprehension. He obtained a cor-
relation of .83 when testing 380 third, fourth, and fifth grade CP~ldren 
I' 
in order to determine the relationships that might exist among the following , 
factcrs: visual memory of word patterns; auditory recognition of words pro-
nounced; speed of handwriting from copy; written recall from silent reading; 
and spelling. 
21 
Another study done at Boston University by Mack investigated the 
relationship of various word analysis abilities in reading and spelling of 
453 fifth graders. Her word analysis abilities included: (a) auditory 
discrimination in which pupils encircled sounds heard in a stimulus word; 
(b) visual discrimination in which pupils cr.ossed out one of seven words in , 
j}David H. Russell, "Characteristics of Good and Poor Spellers," op. cit., 
p. 12. 
?:/Allan Acomb, A Stu~y of the Psychological Factors in Reading and Spell-
ing, Unpublished Master's Thesis, Boston University, 1936. 
J/Esther Mack, An Investigation of the Importance of Various Word Analysis 
Abilities in Reading and Spelling, Unpublished Doctoral Dissertation, 
Boston University, 1953. 
12 
a group on the basis of a word flashed on a card; and (c) phonetic ability 
which consisted of pronouncing isolated word elements. In addition, the 
effect of mental age on reading and spelling was studied. Standardized . 
tests used were the Kuhlmann-Anderson Test, Gates Reading Survey, and 
Metropolitan Spelling Test. 
Data based on three different techniques of analysis shcx'fing the re-
lation of phonetic ability to reading and spelling are presented in 
Chart 4. 
CHART 4 
RELATIONSHIP OF PHONETIC ABILITIES TO SPELLING AND READING 
Spelling 
Reading-Speed 
Reading-iocabular,y 
Reading-comprehension 
Analysis of Data on Basis of Phonetic Abilities 
Paired Partial Zero Order 
Comparison Correlation Correlation 
t ratio 
5.35 
4.58 
3.48 
2.72 
.5869 
.2288 
.3209 
.1640 
.8167 
.5066 
.4775 
.5108 
Each of the t ratios for the paired comparison stuqy is statistically 
significant at the 1 per cent level. When the influence of visual dis-
crirPination, auditory discrimination, and mental age is eliminated the 
partial correlations betvteen phonetic ability and spelling and aspects of 
reading are also statistically significant at the 1 per cent level. These 
results and those of the simple correlations suggest that phonetic ability 
is a contributing factor to both reading and spelling ability, and in-
directly point out a relation between reading and spelling. 
Using data from the Education Records Bureau to investigate the 
I y 
relationships between reading and spelling, Townsend reported the 
results given in Chart 5. 
CHART 5 
REIJ.TIONSHIPS OBTAINED BY TOWNSEND BErN.EEN READING AND SPELLING 
AND BETVVEEN SPELLING AND VOCABULARY 
Grade 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
YJ 
XII 
Number 
of Cases 
200 
197 
197 
209 
207 
201 
214 
214 
231 
190 
Reading 
and 
Spelling 
r P.E. 
.469 .037 
.679 .026 
.609 .030 
.572 .031 
.565 .032 
.502 .036 
.512 .034 
.510 .034 
.461 .035 
.484 .038 
Spelling 
and 
Vocabulary 
r P.E. 
.587 .031 
.674 .026 
.601 .031 
.611 .029 
.591 .031 
.580 .032 
.658 .026 
.667 .025 
.647 .026 
.701 .025 
She concluded that the correlations obtained from the Metropolitan 
Achievement Tests for grades III through VIII and from the Cooperative 
1.3 I 
English Test for grades IX through XII did not indicate uniform relation-
ships at all levels from grades III through XII. However, the relatively 
high positive correlations would indicate that abilities in spelling and 
reading tend to accompany each other. 
j}Agatha Townsend, 11 An Investigation of Certain Relationships of Spelling 
with Reading and Acadew.ic Aptitude, 11 Journal of Educational Research 
(February, 1947), 40:465-476. 
14 
Gilbert reports an investigation which attempted to determine the 
amount of spelling gain effected through reading "when the words for spell-
ing were encountered recently and remotely and when the speed of reading is 
involved. In this investigation, Gilbert gave a fifty-word pretest in 
which were embedded tvm sets of ten key words selected from a previous test 
on the basis of difficulty. TWo reading selections were composed, each 
containing one set of key words. Four groups of ninth graders, totaling 
736 pupils, took the pretest, read the selections once and answered ques-
tions, and took the spelling test, but not all at the same time nor in the 
same manner . Group A, consisting of 240 pupils, and Group B, consisting of 
136 pupils, did the spelling and reading during the same class period. 
Group A used the reading selection containing key words of Set I and 
Group B used the reading selection containing key words called Set II. 
Both groups encountered both sets of key words in the final spelling test. 
Group D, consisting of 236 pupils, foll~red the san~ procedure as Groups 
A and B, but had a time factor included in the reading. Group C, consisting' 
I 
of 124 pupils, had a four-week time lapse between the preliminary spelling 
and the reading of the selection. For Group A the mean gain for words en-
countered is 16.51 and the mean gain for words not encoUntered is .93. 
The difference is 15 .58 with a probable error of 1.09. For Group B the 
mean gain for words encountered is 20.65 and the mean gain for words not 
encountered is 1.98. The difference is 18.67 vdth a probable error of 
1.36. 
_y'Luther C. Gilbert, 11Ef'fect of Reading on Spelling in the Ninth Grade, 11 
School Review (March, 1934), 42:197-204. 
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In reporting the results, Gilbert says: 
"The actual differences between mean gains for words encountered 
in reading and the words not encotmtered in reading are 14..3 (Group A) 
and 13.7 (Group B) times the respective errors. The gains must there-
fore be regarded as statistically significant." y 
Again in the conclusions Gilbert writes : 
11 The data from the study have shown that ninth grade pupils tend 
to improve their spelling through reading even when attention is not 
directed toward spelling. Significant amounts of gain in spelling 
accrue when reading involving the words in question follows imrnedi-
ately upon an attempt to spell the words. The amount of improvement, 
however, is relatively small when the attempt to spell the critical 
words precedes the reading by so large a period as four weeks •••• 
Good spellers are better able to improve their spelling through 
reading t han are poor spellers • 11 
Another study concerned with the relationship of reading and spelling 
21 
is that of Keyser. She attempted to determine which of four types of 
word presentation in reading resulted in the greatest amount of incidental 1 
learning of spelling . Methods used by her in presenting words were: read-
ing in context; oral presentation with meanings explained; glossary; and 
word analysis. Using eight fourth grades and eight fifth grades , she 
divided them into four groups, keeping a f ourth and a fifth in each group 
as sections A and B, respectively. Eight author-constructed stories had 
ten selected words for spelling imbedded in them. A second version of each 
story had synonyms for the spelling words . The stories and four methods 
of presentation were rotated among the population groups . 
Regarding the antotmt of incidental learning of spelling through 
i/Luther c. Gilbert, op. cit., p . 201. 
?}Ibid., p. 204. 
2/Margaret Lee Keyser , The Incidental Learning of Spelling Through Four 
Types of Word Presentation in Reading, Unpublished Doctoral Dissertation, 
Boston University, 1948. 
in 
' .. 
• 21 
2.74' 
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phonics test were administered to both groups. Reading achievement scores 
were obtained from the Metropolitan Achievement Test. For 50 consecutive 
1 school days the exper:Lrnental group taught by Nugent received specific " 
t raining in audito~J and visual discrimination for a 10-minute period. At 
the end of the 10 weeks a second phonics test, spelling test, and reading 
achievement test were administered to both groups . The experimental group 
was superior in spelling, as i.11dicated by the critical ratio of 8 . 94. The 
experimental group was also superior in reading, as indicated by the 
critical ratio of 5.06. In concluding, she says that it seems that 
specific training in word analysis does improve reading and spelling 
achievement. 
2. Phonetic Abilities and Spelli.11g 
Patients, so, sew, sow, patience .-- The preceding five words offer 
suggestive evidence that an tUlwise, persistent use of phonetic k11owledge 
, in spelling could lead to incorrect spelling. However, several studies 
have s hmm that the ability to generalize is s ometirnes helpful, and that 
the better spellers are more likely to make use of previous kno¥tledge in 
11 
attempting to spell unknown or unstudied words. In his study, Carroll 
says: 
" •••• the bright erred on the phonetic side in 69 .2 per cent of 
their misspelled words, the dull made such generalizations in only 
42.6 per cent of the cases, a difference of 26.6 per cent ••••• it 
beco_rnes obvious that the bright and the dull differ sharply in 
their capacity to generalize phonetically. The bright have made a 
transfer in over two-thirds of their misspellings, while the dull saw 
identical elements i..."l considerably less than half of theirs • 11 
,, 
and Dull Children A Com- 1 
~~~~~~~~~~~~~~~~~~~~~~~~.v' Contributions to 
University, New York 
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Based on data derived from classifying all misspelled words as either y 
phonetic or nonphonetic, Carroll states: 
11Given the same words, a group of bright children will come much 
nearer to rnald.ng phonetic translations than will a group of dull chil-
dren . The reason for this trend evidently lies in the fact that the 
bright child possesses greater ability in recognizing phonetic 
elements in the new word which are identical with those which he 
previously used . 11 
?} 
In 1929 Horn pointed out the fact that past experiences in spelling 
may not necessarily transfer in a desirable way , and illustrated the danger 
by suggesting that a study of the word "circumference" would show· that the 
sou...11ds in that word could be spelled .in 396,900 ,000 ways by using the 
spelling of identical or similar sounds in words likely to be knovm by 
sixth graders. 
That there are possible dangers involved ·when making generalizations 
based on phonetic knowledge is obvious from the preceding comments and also 
from one's own experience . The existence of possible difficulty does not, 
of course, mean that the use of phonetic ability in spelling should be 
abandoned . This particular phase of spelling ability is sensibly handled 
21 
in a report by Hanna and Moore, who reported the results of a study 
which dealt with an analysis of 3 , 000 words comprising part of the spelling 
vocabulary of elementary school children. In several places in the article 
they emphasize the need for guidance in the right phonetic direction. In 
j]Herbert Allen Carroll, op. cit. , pp . 52-53. 
?}Ernest Horn, 11A Source of Confusion in Spelling, 11 Journal of Educational 
Research (January, 1929), 19:47-55. 
2/Paul Hanna and James T. Moore , Jr., 11Spelling-From Spoken Word to 
Written Symbol," The Elementary School Journal (Februa:by, 1953), 53:329-337. 
y 
one part of their swnmary they again hint at the same idea: 
"There are definitely groups of words and syllables in the 
English language which belong in certain phonic categories. The 
child should learn such group patterns inductively. He should 
eventually develop a sense of probable letter or letters to be used 
to represent the speech sounds as they occur in words belonging to 
such group patterns • 11 
19 
Another art i cle which included some information about the use of past 
?::! 
experience in spelling was written by Gates. He was presenting s~ne II 
ideas which were based upon studies (relating to certain 1/oblems in spell- I 
ing) conducted by him and some of his students. He said: 
110n t he other hand recent evidence has been secured which points 
to the likel ihood that children, whether aided or not, do tend to 
generalize to a considerable extent. The evidence is that when a 
pupil encounters a word whos e spelling he has not mastered by a 
specific practice, he attempts to spell it on the basis of his past 
experience with words similar in one or more respects." 
According to the research pertaining to phonetics and s pelling, the 
reports consistently state that there is a positive relationship between 
knowledge of phonetic abilities and achievement in spelling. For example, 
consider the following: 
Reporting t he results of an exper~nent attempting to discover some 
factors associated with readiness for spelline; when one group receives 
early and large amounts of phonetic training and another group receives 
!±/ 
later and less instruction in phonetic analysis, Russell declares: 
j}Hanna and Moore, op. cit., p. 337. 
?:}Arthur I. Gates, 11Recent Experimental Attacks Upon Certain Spelling 
Problems," El ementary English Revievr (January, 1937), 13:6-10. 
!±/David H. Russell, 11A Diagnostic Study of Spelling Readiness, 11 Journal of 
Educational Research (December, 1943), 37:283. 
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"A first-grade program of direct instruction in reading that 
includes early instruction in handwrit,ing and phonetic analysis (with 
emphasis on both appearance and sound of words , syllables, and letters) 
produces better achievement in English spelling than a more incidental 
first-grade program involving little I phonics I • 11 
Additional evidence suggesting the value of phonetic training appears y 
in an article by Garrison and Heard. They conducted a three-year experi-
ment beginnL~g with children in the first grade and continuing until the 
children were finishing the third. During the first two years of this 
experiment, two groups of children (39 in one room and 18 in another) 
received 15 minutes of phonics instruction daily. As far as possible, the 
amount and kind of reading were kept similar for these people and the 5L~ 
children comprising the nonphonetic group in two other rooms. At the end 
of the first , second, and third grades a 20-word spelling test consisting 
of 10 words taught and 10 untaught, and including an equal number of 
phonetic and nonphonetic words , was given . 'rhe difference between the 
phonetic and nonphonetic groups in spelling at the end of the first grade 
is 5.6 words. At the end of the second and third grades, the difference 
between these groups in favor of the phonetic is 9.5 and 1.2, respectively. 
At the end of each year there was no difference between the groups for the 
phonetic word taught. For those not taught the difference favors the 
phonetic group, differences being 3.1, 4.1, and 0.6 at the end of grades 1, 
2, and 3, respectively. Based on the results, the authors present the 
?:/ 
followli1g statement among their conclusions : 
1 Jjs. C. Garris on and l\fdnnie Taylor Heard, 11An Experimental Study of the 
Value of Phonetics, 11 Peabod.y Journal of Education (July, 1931) , 9:9-l/.;.. 
y'Ibid., p . 14. 
" 
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"Children who have had training in phonetics have some advantage 
in learning to spell over children who have had no such training . 
Training in phonetics would be well worth-while for spelling alone 
if for no other reason." 
An analysis based on the results of an informal study in the Tulsa, y 
Oklahoma schools comes from Hudson and Toler, who state there is a posi-
tive relationship between good spelling and phonetic abilities. They write: 1 
11 
•••• this fact was re-emphasized. In a large experimental group 
of fifth gr ade pupils those in the upper fourth with respect to 
spelling ability were found to make relatively fewer misspellings 
that could not be justified as reasonable phonetic . On the other 
hand the misspellings of the lower fourth were for the greater part 
non-phonetic . A large percentage of the words which were misspelled 
by the poor spellers were not recognizable. It seemed evident that 
the poorest spellers were deficient in both auditory discrimination 
and visual analysis • 11 
The results of another investigation at a different level, although 
with a small number of pupils involved, also suggest the close relation-
?} 
ship between phonic ability and spelling achievement. McGovney con-
ducted a study involving 14 third, fourth, fifth, and sixth grade children 
who were considered to be deficient in spelling and who were , at the same 
time, of superior general ability as measured by the Stanford Binet Test. 
This group and a. control group were given the Gates' tests for phonetic 
ability, silent reading, visual perception, visual analysis, and recog-
nition. Three tests constructed from words actually misspelled by these 
children were also used to check their ability to recognize correct and 
incorrect spelling. Among the results, McGovney states that the good 
if Jess S. Hudson and Lola. Toler, "Instruction in Auditory and Visual 
Discrimination as a Means of Improving Spelling, 11 Elementary School 
Journal (April, 1949), 49:466. 
6/Marga.rita. McGovney, "Spelling Deficiency in Children of Superior General 
Ability," Elementary English Review (June, 1930), 7:146-148. 
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speller is two years superior in the phonic ability of giving sounds for 
two syllables. She also states that the aforementioned phonic ability and 
the ability to give sounds for letters were illustrative of the most sig-
nificant differences in performances of the two groups. 
Error investigations.-- Some efforts have been directed toward dis-
covering the types and causes of errors which people mru(e when spelling. 
I 
Generally, these investigations have disclosed that many errors are phonetic! 
in nature . At the smne time, the results tend to support the idea that the 
better spellers make a higher percentage of phonetic errors than do poor 
spellers , because the better spellers attempt to use pr~vious knowledge and 
experience 1vith phonetic abilities when trying t o spell new, strange, or 
unstudied words . 
Phonetic errors of substitution and addition have been reported in 
several error-analysis studies as one particular area in which the average 
and good spellers tend to make a greater nwnber or higher percentage of 
11 
errors than do poor spellers. George Spache conducted an analysis in-
1 
volving results of 25 average and 25 poor spellers from grades three through 
five . He reports a total per cent of phonetic errors of 33.5 for the poor 
spellers and 37 .9 for the average spellers . The difference is 2. 5, which 
resulted in a critical ratio of 1.76 in favor of the poor spellers . For 
nonphonetic substitutions the per cent of error was 9. 54 for the poor 
1 spellers and 6.18 for the average spellers. The difference of 1.35 re-
sulted in a critical ratio of 2.48 in favor of the average spellers . 
1/George Spache, "Characteristic Errors of Good and Poor Spellers," 
Journal of Educational Research (November , 1940), 34:182-189 . 
-- ~ 
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his conclusions , Spache writes: 
'~Vhen errors are classified as phonetic and nonphonetic there 
appears a definite tendency for the average spellers to make a greater 
number ru1d percentage .of phonetic errors than do poor spellers •••• 
Specific error types in which the average spellers may exceed in 
number and per cent to a significant eA~ent are phonetic addition of 
single letters and phonetic substitutions • 11 
In attempting to discover the differences between bright and dull 
fourth and fifth grade children in their ability to generalize in spelling, 
?:/ 
Carroll used three approaches: (1) an analysis of spelling errors; 
(2) a phonetic analysis of misspelled words; and (3) the incidence of 
errors in relation to the word length and syllable placement. In his first 
approach Carroll reported percentage of errors for 100 bright and 100 dull 
pupils. In the addition of single letters for the bright and dull respec-
tively there was a percentage of 3.0 and 1.5 in doubling of single letters , 
14.06 and 13.1 in addition of other letters, and 1.0 and 1.4 in adding 
groups of letters. For omissions for the brig!~ and dull respectively the 
percentage of errors was 6.1 and 3.4 on si11gle letters involving doubling, 
26. 6 and 20.7 on other single letters, and 2. 6 and 5. 2 in groups of letters ,j 
, omitted. With respect to substitutions, the percentage of errors for the 
bright and dull respectively was 24.8 and 22.3 on single letters, 14.2 and 
21.0 on groups of letters, 0.6 and 1.5 on substituting an entire lHOrd, and 
0.8 and .73 for entire irrelevant word. For substitutions involving 
transpositions, the percentage for the bright was 5.8 and for the dull, 3.3. 
1/George Spache, op. cit., p. 188. 
~Herbert Carroll, op. cit., p. 28. 
11 
Regarding this Carroll says: 
11 The difference in kinds of errors made are important •• • • 
In some types of errors the bright exceed the dull; in others the 
dull exceed the bright. The bright make a higher percentage of 
errors in the following instances: 
1 . addition of a single letter through doubling 
2. addition of single letters which do not involve doubling 
3. omission of the second letter of a double 
4. runission of a single letter not one of the pair 
5. substitution of one letter for another 
6. transposing letters . 11 
Additional information in this area is presented by Swearingen ?:/ 
who reports the results of an analysis of the spelling work of the pupils 
in grades three through six of a school in Sarasota, Florida. The analysis 
was based upon words from standardized tests , informal tests of spelling-
text words and commonly reco&nized demons, and from children ss writings , 
including stories , compositions, and letters . 
On the basis of these analyses , she reports percentages of errors in 
different categories . Chart 6 sh~vs some of her results . 
CHART 6 
PER CENT OF ERRORS IN LIST SPELLING FOR TWO GRADES 
Tjpe of Error 
Omissions 
Substitutions (including phonetic) 
Insertions and additions 
Incorrect pronunciation 
1/Herbert Carroll, op. cit . 
Grade 3 
37 
46 
7 
3 
Grade 6 
48 
43 
3 
?}Mildred Swearingen, "When Children Make Mistakes in Spelling, " Elementary 
English (May , 1952), 29:258-262. 
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Swearingen also reports that samples from grades 4 and 5 showed 
corresponding results. Errors of purposeful writing for grade 3 were: 
omissions, 37 per cent; substitutions, 46 per cent; reversals, 10 per cent; 
and additions, 8 per cent. 
Among her conclusions ~vearingen states that the most frequent 
types of errors are phonetic substitutions and omissions, but that kinds of 
errors were very similar in both purposeful writings and spelling lists. 
Included also in this report is the comment that the most frequent error of 
the better speller is the omission of letters. 
An investigation of spelling errors to determine which types of errors 
cause the most mistakes and to determine the constancy of error-type ac-
cording to the source of material was conducted by Sister M. Roberta Wolff . i 
A record of all the misspellings of 35 fifth graders was kept for a period 
of three months . Errors were obtained from essay material, weekly spelling 
tests, and an achievement. test. The writer reports a total number of 
phonetic errors of 2,040, which equaled a total of 36.3 per cent. Non-
phonetic errors totaled 2,308, or 41.0 per cent. Mechanical errors totaled 
1,276, or 22 .7 per cent. Number of errors and per cents for various sub-
di.visions of these categories are also reported. On the basis of her data, 
I 
the author suggests that there is a need for the development of a spelling · I 
cruwcience; that emphasis on visual and auditory imagery are needed to help 
reduce phonetic errors. The writer also suggests that care is required 
i/Mildred Swearingen, op. cit. 
• .2/Sister M. Roberta Wolff, O.S.F., 11 A Study of Spelling Errors with Implica-
tion~ Concer.\lin~ Pertin~nt Teaching Methods , 11 The Elementary School Journal , 
\AJ2rll, 1952J~:458-4Q.6. _ .=---- _ =.;;. _ __ 
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when pronouncing words. 
3. Visual Abilities and Spelling 
An area of much agreement.-- In most reports which consider spelling 
ability and visual analysis or visual discriwination, statements reporting 
or suggesting close relationships invariably appear. The authors and 
leaders in education maintain that ability to spell is dependent on visual 
y 
abilities of discrimination and analysis. For example, Durrell says: 
"Ability to visualize words by large units is essential to success in 
spelling •••• Failure to remer.nber visual word forms is the basic difficulty 
in English Spelling. 11 Another outstanding educator , Ernest Horn, when 
writing in the Eighteenth Yearbook of the National Society f or the Study of 
Education, also points out the importance of visual abilities and spelling 
?} 
when he says: 
11 The emphasis in presenting the word should be upon visual 
imagery. Not only have studies of types of imagery shown th9-t 
children of the elementary school period are predominantly visual, 
but the direct investigation of the relative efficiency of various 
methods of learning to spell has quite uniformly revealed that 
visual presentation is an essential part of superior results. Poor 
spellers are relatively deficient in using visual imagery." 
Additional co1Ill11ents which suggest the importance of visual abilities 
21 
, are offered by Foran when he writes: 
--
11It has been noted that accuracy of visual perception of word 
forms is a significant factor in spelling. Inaccurate visual per-
ception may therefore be a source of spelling difficulty •••• 
1/Donald D. Durrell, op. cit., p. 272. 
g/Committee on EconQny of Time in EducaGion, National Society for the Study 
of Education, Principles of Method in Teaching Spelling as Derived from 
Scientific Investigat;on, Eighteenth Yearbook, 1919, Part II, Chapter III, 
Public School Publishing Company, Bloomington, Illinois, p. 65. 
1/Thomas George Foran , op. cit. 
-=-----= 
=--
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Those who are especially retarded in spelling but who possess average 
or nearly average general intelligence are f requently found to have 
comparatively little ability in distinguishing word forr~, L~ noting 
similarities and differences in the shape and letters of words. Their 
observations of words are either so general as to lack precision or 
so unorganized that details are confused. 11 
After analyzing Jnisspellings made by fifth graders during one semester, y 
Millar noted that the relationship between spelling and phonics was 
evidenced in t he munber of misspelled words which, from a phonetic view-
?} 
poL.'lt, were justifiably correct. She then comments~ 
11It was not at all surprising to find these justifiably phonetic 
misspellL~gs •••• There was a sufficient boqy of phonetic misspellings 
to i ndicat e that most of the pupils could sound out their words 
r ather well . At the same time, this evidence is a warning that we 
must lay great stress on teaching children to CQmbine the visual 
i mpression of a word with the sound of it. 11 
Reports of some investigations.-- Some interesting results are given jj 
by Hudson and Toler, who attempted to determine the effect of a program 
of remedial instruction in auditory discrimination and visual analysis on 
the spelli ng ability of 259 poor spellers in grades four, five, and six. 
Selecting poor spellers on the basis of s pelling 12 or fewer words 
correctly on a 20-word test in which most of the words were reasonably 
phoneti c, they then tested one half of the poor s pellers with Test A and 
the other half with Test B. Following four months of carefully planned 
instruction in auditory discrimination and visual analysis, the pupils who 
' were in 18 groups taught by 14 teachers were again tested with Tests A and 
1/Janet M. Millar, The Improvement of Spelling as a Tool in Written Ex-
pression, Bulletin of the National Elementary Principal, Department of 
Elementary School Principals , Twentieth Yearbook, 20:496-:-502. 
g/Ibid . , pp. 501-502. 
2/Jess S. Hudson and Lola Toler, op. cit. 
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B reversed for the two halves. 
In the initial test the average number of words spelled correctly by 
the 259 pupils was 6.1 . In the final test the average was 11.3. This 
average word gain of 5.2 is a gain of 85 .2 per cent. The largest gain was 
made in gr ade 4, where the word gain was 6.0, or a gain of 103.4 per cent. y 
The authors conclude: 
11 The gains made by each group of the eighteen individual groups, 
by each grade group, and by the individual grades were interpreted as 
being significant in terms of t he hypothesis under consideration. 
Since no word on either test had been previously studied, the gai1~ 
made on the final test could be attributed only to (1) incidental 
learning during the period of study or (2) improved auditory-visual 
discrimination . Because the number of words spelled correctly on 
the second test was almost double the number spelled correctly on 
the first test, the gains were too large to be assigned to incidental 
learning during the four months of study. It appears, therefore, that 
remedial instruction in auditory-visual discrimination pays big 
dividends in the improvement of spelling. 11 
?) 
Book and Harter reported the results of their analysis of 5,196 
different papers . In an effort to determine the cause of each type of 
mistake, the r elative frequency in each grade, and the level at which each 
type of mistake caused the greatest difficulty, they analyzed : (a) 3,096 
spelling test papers from grades two, three , four , five , six, and eight; 
(b) 608 composition papers from freshman and sophomore classes in high 
school; and (c) 1,492 themes from college freshmen . Mi.stakes totaling 
18,840 vmre f ound. Among the 18 types of errors classified, they state 
that nine of the types were caused by the fact that pupils had not observed 
words correctly. This group of causes was resp onsible for 49.5 per cent of 
jj!-Iuds on and Toler, op. cit • , p. 468. 
ijw"illiam F. Book and Richard S. Harter, "Mistakes Which Pupils Make in 
Spelling, 11 Journal of Educational Research (February, 1929), 19:106-118. 
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all mistakes. One of their conclusions is: 11A better visual analysis of 
the words to be learned should be made by the learner and special attention 
given to associating the proper pronunciation of the word with its meaning y 
and with its exact visual form . '! 
'forking with 63 college students (24 good spellers, 18 poor speller s, 
and 21 average in spelling ability) selected from 636 undergraduates who 
?} 
were given a spelling test, Hartrnann gave a series of individual tests 
involving visual and auditory factors . Tests included the foll owing : 
(a) perceptual span; (b) visual recognition; (c) silent reading; (d) hidden 
word identification; (e) pronunciation; (f) auditory memory; and (h) memory 
for digits. Regarding his percept ual span test in which 111ords were flashed 
and then v;r i tten from memory by the students, Hart mann gives a correlation 
21 
of . ?8 bet·ween sp elling and this test, and says, "According to the evi-
denc e v;hi ch this affords, speed and accuracy of immediate visual perception 
exert the dominant i nfluence in spell ing proficiency • 11 Later , in swmna-
Y 
rizing his results, he writes , 11 The ma jor outcome of this investigation 
is that spelling ability is l argely dependent upon one special form of 
visual. reaction and not upon general superiority in any s ense modality or 
upon a common integrative capacity • 11 
An i nvest igation to determine the relation between methods of learning 
Jj'Boolc and Harter, op . cit., p . ll?. 
?}George W. Hartma.nn, "The Rel at i ve Influence of Visual and Auditory 
Factors in Spelling AbiJ_ity, 11 J ournal of Educational Psychol ogy 
(December , 1931), 22 :691- 699 . 
2/Ibi d ., p . 696 . 
yrbid ., p . 699 . 
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to spell as indicated by a photographic record of eye movements and y 
efficiency in learning was conducted by Abernathy. Using 12 subjects 
( four good spellers and four poor s pellers from a sixth grade , and four 
graduate students in college), she pres ented, singly, 10 previously roissed 
words to the c hi ldr en and 10 words from botany and. cheroistry to the adults 
while t hey vmr e seated before t he camera. The vwrds were read; the s ub-
jects gave the meaning and then studie d each word unti l satisfied that it 
was mastered. FollCJV~ring this p rocedure vras a comparison of the good and 
poor spellers and the adults on the basis of (l) tirne s pent; (2) unit of 
study , that is , by letter of s yllable; (3) order of f ixations; and (4) dif -
ficr!lty or degree of concentration upon different parts of each word . 
Chart 7 shows the results of learning . 
CHART 7 
RECORD OF IE . .A.RNING 
Subjects 
Adults 
Good Grade VI 
Spellers 
Poor Gr ade VI 
Spellers 
Average 
Number of 
Fixations 
Per Word 
24 . 0 
28 .1 
44 .8 
Average 
L.earning 
Time 
(Unit 
l/25 sec.) 
220 . 3 
385 . 8 
550 . 5 
Average 
Duration 
of Fixa-
tions 
(Unit 
l/25 sec .) 
8 . 8 
13 .7 
12 . 3 
Average Average 
Per Cent Per Cent 
of Letters of Lett ers 
Correct on Corre ct on 
Pretest Final Test 
80 . 3 93 . 6 
85.5 95. 6 
76.1 77.6 
i/Ethel Abernathy, "Phot ographic Records of Eye-movements in Studying 
s pellin.g , II Journal of Educational Psychology (December' 1929), 20 ; 695-701. 
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Chart 7 presents a sum~ary of Abernathy1 s group differences in learn-
ing tim£ and in amount learned. Spelling efficiency in terms of per cent 
of letter correctly spelled on each of the tests shows a 13.3 gain for 
adv~ ts , 10 .1 for good spellers , and only l. 5 for the poor spellers • iVhen 
lJ 
summarizing these and other data, Abernath.y writes: 
ucomparison of four adult subjects with eight subjects of Grade 
VI, four good spellers and four poor spellers, in photographic records 
of eye-movements vrhile studying spelling, gives results analogous to 
the results of similar investigations of the reading process . The 
adults have , on the average, a broader recognition span, are decidedly 
briefer in duration of fixat i ons and make fewer regressive movements ••• 
11 The good and poor spellers of the sixth grade apparently differ 
mainly in the more marked tendency of the good spellers to recognize 
difficulties and to make a systematic attack in studying words • 11 
The relationships between spelling and visual and auditory discrimina-
?J 
tion were noted by Nichols, who attempted to develop an instrument to 
discover causes of spelling failure. She developed two forms of a test, 
each form containing six subtests representing some phases of s pelling that 
seemed important . The subtests included s pe l ling a chievement, proof read-
ing , word meaning, handwriting, visual discrimination, and auditory dis-
crimination. Sixteen hundred children in grades three through six were 
given the subtests. Between her spelling test and word- meaning test she 
obtained a correlation of .50 . BetVJ·een spelling and visual and auditory 
discrimination, respectively, she obtained coefficients of correlation of 
.59 and . 63 . 
1/Ethel Abernathy, op. cit., pp. 700-701. 
SfAugusta .Nichols, The Construction and Use of a Group Test for the 
Analysis of Spelling Difficulties, Unpublished Doctoral Dissertation, 
Boston University, 1947. 
32 
Carter obtained results indicating a relationship between spelling 
and vlsual perception and spelling and auditory discrjffiination . She ad-
_ministered a visual- perception-of-word test, an auditor,v test of phonetic 
spelling, the Stanford and Metropolitan Achievement Tests in Spelling, and 
the Kuhlm.a.P..n-Anders on Intelligence Test to 180 f ifth and sL--ct.h grade pupils . 
Between the visual test and spelling she obtained a correlation of .6386 . 
Between the auditory test and spelling she obtained a c orrelation of . 5727 , 
and between spelling and mental age she obtained a correlation of . 3220 . 
?} 
A study conducted by Barrett and others attempted to determine the 
relationship between spelling achieve.!Il.ent and certain factors of a visual 
and auditory nature and han&~iting . This group of people administered to 
468 fourth, fifth, and sixth grade pupils eight tests , namely, the Met ro-
politan Achievement Spelling Test, a handwriting test, three visual tests , 
and three auditory tests . Correlations between spelling and these tests 
are shown in Chart 8 . 
i/Bernadette R. Carter, The Construction of Tests of Visual Perception, 
Auditory Discrli~Jnation , and Kinaest hetic Factors to be Used in Diagnosing 
Inadequate Perfornmnce in Spelling, Unpublished Master ' s Thesis, Boston 
University, 1941. 
?}Patricia Barrett, et al . , The Relation of Perceptual Factors and Speed 
of Handwriting to Spelling Ability , Unpublished Master 's Thesis, Boston 
University , 1951. 
CHART 8 
COMPARISON OF THE CORRELATIONS OF THE VARIOUS TES TS 
VHTH SPELLING ABILITY FOR GRADES 4, 5, 6. (468 PUPILS) 
(Adapted from Barrett) 11 
Tests Grade 4 Grade 5 Grade 6 
Visual identification of 
words flashed .?41 .767 .601 
Visual analysis of word 
elements . 624 .823 . 514 
Writing from visual memory .638 .646 . 593 
Auditory v1ord i dentification . 698 .704 .?22 
Audi tory analysis of words .428 .288 . 335 
Writine from auditory stimulus .670 .651 .542 
HandwritiDg front copy .452 .34 .289 
Chart 8 shows that the visual tests and the first and third auditory 
tests correlate consistently with spelling ability in each grade . Of these, 
visual identification of words flashed and auditory word identification are 
most consistently high. y 
In addition to the zero order correlations , Barrett presents 
criti cal ratios testing the signi ficance between the top and bottom 50 
spellers in each grade . For each of the visual tests, the ratios indicated 
a significant difference. On the visual identification of words flashed , 
the critical r atios between the top and bottom 50 s pellers of grades four, 
1/Patri cia Barr ett, et~l., op. cit., p . 44. 
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five, and six were 12.44, 14.41, and 7.77, respectively. On the visual 
analysis, critical ratios of 6.03, 10.49, and 8 .18 were obtained. On the 
writing from visual memory, the critical ratios were 8.29, 10.41, and 9.41. 
Significant differences between the top and bottom 50 spellers of each 
grade on these tests are indicated by each of these ratios. y 
Another study also offers evidence of relationship betvreen spelling 
and certain abilities, including phonetic abilities. Using 20 good spell-
ers and 14 poor spellers, tests were administered for mental ability, proof 
reading, recognition of incorrect spellLDg, associative learning , visual 
memory for words, phonetic abilities, visual perception, visual and auditory 
memory span, and visual anal ysis. Average scores reported on three of the 
tests for good and poor spellers, respectively, are 59.14 and 39.14 on 
proof reading; 69 .45 and 50.78 on visual memory span; and 80.95 and 59 .30 
on recognition of incorrect spelling. PalJner offers the following comment 
?:/ 
in her conclusions: 
11 
•••• the good spellers were found to be noticeably superior to 
the poor spellers in tests of phonetic abilities, visual perception 
and associat i ve learning, while the difference between the two 
groups in tests of visual analysis and recognition, and visual and 
auditory memory span is too slight t o be of any significance." 
4. Pronunciation and Spelling 
Reports of studies available.-- The number of reports of studies 
involving the: r elationship of pronunciation to spelling are few when com-
pared with t hose available in other areas. Each of those that are avail-
y Mary E. Palmer, 11Abilities Possessed by the Good Speller, 11 Elementary 
English Review (June , 1930), 7:150. 
?}Ibid. 
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able L~dicates that there exists a positive relationship between pronuncia-
tion and spelling ability. y 
In one report, Marjorie Kay tells about a study she carried out in 
a fifth and sixth grade in Denver, Colorado. She developed and included in 
stories two groups of words, 28 in grade six and ~-5 in grade five, which 
were selected on the basis of social utility, grade suitability, spelling 
difficulty, and the probability of diffictuty in pronunciation. Then each 
child's pronunciation of the selected words was checked as he read the story 
orally. Following this, the whole class wrote the story from dictation and 
thus presented evidence of spelling ability, even though no mention was 
made of this purpose. NeA~, the children learned the pronunciation of the 
vmrds, reread the stories, and wrote again from dictation. The results 
showed that accuracy of pronunciation increased from 50 per cent to 73 per 
cent, and the nwnber of misspellings decreased 17 per cent in grade six; 
whereas, pronunciation accuracy increased from 47 per cent to 72 per cent, 
and spelling errors decreased 8 per cent in grade five. Miss Kay includes 
?:/ 
the follmti.ng comment in her report: 
"The cases of greatest significance in this study were those 
in which the child improved from a wrong pronunciation and wrong 
spelling to right pronunciation and right or phonetically possible 
spelling ••.• Forty-eight of the 50 children taking part in the ex-
periment corrected both pronunciation and spelling of some words, 
and 12 of them corrected both spellin~ and pronunciation of 5 or 
more words. From these results, the conclusion is that the study 
of pronunciation is helpful in the correction of spelling." 
.1/Mar jorie E. Kay, "The Effect of Errors in Pronunciation Upon Spelling, 11 
Elementary Eng1ish Review (January, 1930), 7: 64-66. 
Evidence from other studies.- During one part of his study of good 
1 
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and poor spellers, Russell compared the 69 normal and 69 retarded spell-
ers on their techniques used in pronunciation. Subject to the limitations 
of his ey~ers 1 judgments, he states that blending ability and use of 
syllabication are possessed not only by those excelling in pronunciation, 
but also by the better spellers. He reports cri tical ratios of 5.6 for 
analyzing words by syllables, and 7.7 f or blending letters to form syl-
?J 
lables, both in favor of the normal spellers. In summarizing, he says:-
11 0n the pronunciation test a reliably higher percentage of the 
normal group were good at blending and analyzed words by syllables 
than did the retarded group. A reliably higher percent age of the 
retarded spel ling group guessed the words as a whole than did the 
normal group on the same test. Abili ty to blend wot·d parts and to 
syllabicate seems to be positively associated with spelling ability." 
2/ 
A study previously referred to, that of Garrison and Heard, includes 
a statement to the effect that training in phonetics makes children more 
independent in t he pronunciation of words and that t~~s, in turn, is advan-
tageous in learning to spell. 
When reporting the results of an investigation of pupil mistakes in y 
spelling, Book and Harter claim that almost seven per cent of the mis-
takes found in college freshmen themes were traceable to their colloquial 
speech and to tendencies to spell by sound. Of the 18,840 mistakes found 
in papers from vary-lng grade levels, they report the following percentages 
of spelling errors due to mispronunciation in various grades for words not 
1/Davis H. Russell, Characteristics of Good and Poor Spellers, op. cit. 
2(s. C. Garrison and Minnie Taylor Heard, op. cit. 
!:J/Book and Harter, op. cit., pp . 106-ll8. 
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learned: .40 in grade 2; .04 in grade 3; .25 in grade 4; .08 in grade 5; 
.92 in grade 6; .00 in grade 8; .52 for high school pupils; 6.64 for college y 
freshmen; and an average of 1.10. They believe that: 
"There was a .marked tendency among all children whose spelling 
papers were studied to .misspell words that had been incorrectly pro-
nounced either by the teacher or themselves. For example, the word 
chimney was very often spelled 1 cb.imley 1 ; the word bringing was 
spelled 1 bringin 1 • This type of error can only be eliminated by a 
more careful pronunciation of the wrod by the teacher and the 
pupil ••• " 
The relationship between spelling and prommciation of 32 words in the 
pronunciation section of the Cross English Test is expressed by the ob-
?J 
tained correlation of .58. Hartmann determined this in his study of 
·63 college students, 24 of whom were good spellers, 18 of ·whom were poor 
spellers, and 21 of whom were average spellers. 
J/ 
In 1922 Gates presented a very comprehensive treatment of abilities y 
common to reading and spelling. On the first page he wrote~ 
"It is the purpose of this report to consider briefly the growth 
of representative types of study, to describe a method of diagnostic 
procedure and the .main results of its use on a number of cases, 
together with such suggestions concerning specific remedial treatment 
and general methods of instruction as were developed during the course 
of the work. 11 
Among the .many data reported are correlations between spelling and 
pronunciation . For 30 third and fourth grade pupils a correlation of .50 
was obtained. For the same group the coefficients of correlation between 
1/Book and Harter, op. cit., p . 112. 
?}George W. Hartmann, op. cit. 
2/Arthur I. Gates, The Psychology of Reading and Spelling, Contributions to 
Education, Number 129, Teachers College, Colurnbia University, New York City, 
1922. 
!±/Ibid., p. l. 
pronunciation and recognition spelling, and pronunciation and oral spelling 
were .63 and . 48 , respectively. 
5. Intelligence and Spelling 
Varying relationships reported.- Within the limits of the tests used 
as measures of intelligence, most investigators have noted some degree of 
positive relationship between intelligence and spelling ability. Some 
va~Jing results of this relationship are illustrated in Chart 9, which is y 
taken from Russell. 
CHART 9 
INVESTIGATIONS SHOWING CORRELATION BETWEEN SPELLING AND INTELLIGENCE 
Date 
1915 
1918 
1919 
1922 
1926 
1935 
1936 
1936 
Investigator 
Houser 
Hollingworth 
Murray 
Gates 
Gates 
Watson 
Schonell 
Schonell 
Nwnber of 
Cases 
186 
15 
105 
234 
( 11 InsufficientJ1) 
82 men 
249 
Correlation 
Grades Between Spelling 
and Intelligence 
4-8 .53 
5 .31 
College .42 
3-8 .31 
3-7 .41 
9 .23 
lB-22 yrs. .19 
9-14 yrs. .55 (verbal 
group 
test) 
Chart 9 shows the results of eight investigations involving different 
numbers of cases, assorted grade levels, and correlations ranging from .19 
?} 
to .55. Russell says: 
i/Characteristics of Good and Poor Spellers, op. cit., p . 12. 
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"These coefficients of correlation are not so large as those 
between intelligence and reading, but it would seem that low mental 
ability may affect spelling ability within certain restricted limits." y 
In the conclusior1s for his own study Russell reports: 
"The zero order correlations between spelling grade and mental 
age for the normal and retarded groups ar e . 69 and . 67 r espectively. 
With the effect of terms in school eliminated, on which the t wo 
groups were matched, the correlations are . 39 and . 27 respectively." 
?J 
ore variations .-- Hollingvlort h , using 15 f ifth grade children with 
good general abili ty who were deficient in not more than t wo school sub-
jects (one of which was s pelling), conducted a s tudy in which the children 
received interesting daily instruction of one hour for tv10 10-week periods . 
These 15 children (ru1d a few different ones who replaced drop-outs during 
the second 10--week period) were carefully observed, tested, and diagnosed 
during the experiment. A control group was also established. Hollingworth 
reported correlations between mental age and s pelling for the various 
groups. The correlation between spelling and mental age for her first 
semester group vms . 237; for the second semester group , .081; for the con-
trol group, .499; and for a mixed group , .120 . With reference to this data 
21 
she says: 
11 As to how far t his lack of correlation between General I ntelli-
gence and spelling ability would hold for groups of children selected ' 
at r andom, our data do not inform us . It is true that in the case of 
our Control Group , composed of children not selected for special dis-
ability in spelling (but for disability i n arithmetic) , the correlation 
between Spelling Ability and General Intelligence is appreciably 
1/Russell , Charact er istics of Good and Poor Spellers , p. 53 . 
y'Leta Hol lingvmrth, The Psychology of Special Disability in Spelling, 
Cont ributions to Education, Number 88, Teachers College, Columbia 
University , New York City, 1918 • 
..2/Ibid., p . 14. 
higher than in groups composed of poor spellers , and this evidence, 
though not sufficiently extensive to be regarded as a basis for 
generalization, suggests that among children chosen at random (and 
not for disability in spelling) the correlation between General 
Intelligence and Spelling Ability .might be greatly increased. 11 
11 
And in a different section of her study, Hollingworth offers the 
following conclusion: 
11Among poor spellers, disability is not necessarily a function 
40 
of the quality of general intelligence. Children of the sa.m.e mental 
level, of the same intelligence quotient, and of the srune school 
training differ among themselves very markedly in spelling ability ••• 11 
?} 
Another investigation, that of Carroll, showed that a group of 
bright fol~th and f ifth grade children misspelled 18.9 per cent of the 
words which were one year in advance of their grade , while the dull mis-
spelled 59 . 8 per cent of the same words. This information suggests the 
possibility of some positive relationship bet·ween intelligence and spelling 
ability. 
In his Psychology of Reading and Spelling~ Gates reports a number 
of correlations between mental age and speLling and between mental age and 
reading. Chm~t 10 presents some of the correlations reported by Gates. 
1/Leta Hollingworth, op. cit., p . 100. 
~Herbert A. Carroll, op. cit. 
2/0p. cit., p . 16. 
Grade 
3 
4 
5 
6 
3 
4 
5 
6 
CHART 10 
COP-RELATIONS OF COHPOSITE OF READING ABILITY 
With Stanford With Verbal Group With Non- Verbal 
M. A. Intelligence Group 
. 30 .70 
. 35 . 60 
. 58 .65 
. 71 . 77 
CORRELATIONS OF COMPOSITE OF SPELLING ABILIT"f 
.32 
.11 
. 37 
.45 
Intelligence 
.15 
.24 
. 28 
. 26 
.13 
.18 
. 21 
.18 
The verbal group tests show a higher correlation with reading and 
spelling than do the Stanford and Non-verbal group tests . However , as 
Gates points out, the high correlation between reading and the verbal group 
test is due largely to the fact that achievement in this depends greatly 
on reading . There are variations in the r elationships for grade and type 
of measure used to secure mental ability results , but the relationship is 
positive . 
Desiring t o make a partial analysis of spelling disabi lity, William-
Y 
s on conducted an experLrnent in which 53 high school seniors were given 
six daily practice periods of eight minutes each to learn the spellli1g of 
Esperanto vrords . It was felt that these words would provide a somewhat 
i7Ed.Jnur1d 'tfilliamson, 11 The Relation of Learning to Spel ling Ability, 11 
Journal of Educational Psychology (April, 1933) 24: 257-265 . 
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even starting noL~t for most of the people . Tests of spelling ~ spelling 
Esperanto words , vocabtliary , and college aptitude were administered. Inter-
c orrelations were obtained among the tests . Between spelling and Esperanto 
spelling the correlation was . 89 . Between spelling and vocabulary _, and 
spelling and aptitude the correlation was identical, • 72 . The other cor-
relations were . 81 between vocabu~ary and aptitude ; . 63 between Esperanto 
and vocabulary; and . 62 between Esperanto and aptitude . On the bas is of 
11 
these relationships, ·rvilliams on vrrites : 
11 The only factors significantly related to spelling ability are 
word knowledge and intell igence . Knowledge of meaning of words cor-
relates • 72 vlith spelli..11g ability which is as high as the correlation 
wi th i ntelligence . ·le may infer that in most cases those subjects 
who lmovr meaning of our English words are the ones who do well in 
spelling these same words . The coefficient . 72 between spelli..11g and 
intelligence is higher than other investigators have fm.md. 11 
Additional evidence disclosi..t"lg varying relationships betv·teen intelli-
gence and spelling appears in Chart 11. These dat,a are obtained from 
investigations previously referred to in the various sections of this 
chapter . 
i}Edmund Williams on , op . cit . , p . 261 . 
· I 
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CHART ll 
CORRELATIONS BETIVEEN I NTELLIGENCE Al'rD SPELLING 
Investigator Humber of Grade Correlation Pupils Level 
Townsend 197 5 . 486 
Townsend 190 12 . 617 
:Mack 453 5 .59 
A comb 380 3-6 . 80 
Carter 180 5- 6 . 3220 
Garri son l2h 3 .56 
Garrison 127 4 . 56 
Garrison 192 5 . 51 
Garrison 164 I . L~O 0 
y 
Regardin.g her results, Townsend states: 
" • • • there is a positive relationship between ability to spell 
well and the ability to secure high results on such acadernic aptitude 
tests as the Kuhlmann-Anderson and the American Council . 11 
?:I 
The data L~ Mackls investigation of various word analysis abilities 
in reading and spelling show a correlation of . 59 between mental age and 
spelling . This correlation is approximately half way between the figures y y 
obtained by Carter and Acomb . Chart 11 certaL~y indicates the vary-
ing relationships reported between intelligence and spelling , but it is 
not really typical of the variations because few other investigations have 
reported a correlation as high as . 80 . The usual range seems to be about 
. 30 to • 55 . 
i7Agatha Townsend, op . cit ., p . 468 . 
_g/Esther I ack, op . cit . 
l/Bernadette Carter , op . cit. 
!±/Allan Acom.b , op . cit. 
The correlations reported by Garrison and Garrison indicate a 
slight decrease in relationship between spelling and intelligence as the 
grade level increases . Nevertheless, the relationship indicated by the 
correl ations appears to be typical of those most frequently obtained. 
ys. D. Garrison and K. C. Garrison, The Psycholoe;:v of Elementary School 
Subjects, Johnson Publishing Company, New York , 1929, p . 363 • . 
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CRAFTER II 
PLAN OF THE S'rUDY 
AccorQLng to the results of experimental studies, there are many 
skills likely to contribute to children's ability to spell correctly. 
Some appear to be more important than others, but no single skill seems 
to assure success in spelling. Consequently, this study deals with four 
factors which seem to be importa11t in spelling . The factors considered 
are: (a) recognition of homophones; (b) pronunciation of coined words; 
(c) writing from visual memory; and (d) mental age . An attempt is made to 
determine the relationship between these four variables and a trio of 
seemingly interrelated achievements, namely , spelling achievement , phonetic 
spelling achievement, and knowledge of word meanings . In addition to these 
relationships, the study is concerned with an anal3rsis of the three 
measures constructed by the writer. This second phase is necessary because 
of the originality involved in the h~Tiophone test, and because of the pro-
cedure used to develop the writing-from-visual-memory test and the pronun-
ciation-of-coi.rwd-,;tords measure . Also it is iJnportant that the effective-
ness and general performance of these measures be determined. 
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1 . Des cription of Tests 
A. Standardized Tests 
l. -.~ental ages for the population used in this investigation have 
been obtained from the sixth edition of the Kuhlmann- Anderson 
J} 
Test F. Ten subtests numbered 22 t hrough 31 comprise this 
battery, which is appropriate f or the latter part of the fifth 
grade . 1ental ages are obtained for each of the ten subjects 
and from these a middle or median mental age is obtained f or 
the vthole test . A copy of the test booklet appears in 
Appendix A. Table l shows a frequency distribution for 402 
f ifth graders on this t est . 
j}PubJished by Personnel Pr ess , Inc . , Baltimore, Maryland, 1952 . 
TABlE 1 
FREQUENCY DISTRIBUTION 
OF 
MENTAL AGE 
Scores 
179-181 
176-17$ 
173-175 
170-172 
167-169 
164-166 
161-163 
158-160 
155-157 
152-154 
149-151 
146-148 
143-145 
140-142 
137-139 
134-136 
131-133 
128-130 
125-127 
122-124 
119-121 
116-118 
113-115 
110-112 
107-109 
N = 402 
Range = 109-180 
Mean = 144.60 
S.D. = 12.18 
Frequencies 
3 
3 
2 
5 
7 
13 
6 
17 
25 
24 
30 
46 
38 
43 
45 
26 
27 
9 
16 
7 
5 
2 
1 
1 
1 
47 
48 
The mean for this group is 14Lh 60 and the standard deviation 
is 12 .18. The reliability reported by the publishers is 
. 94 ± .01. 
2 . A knowledge of meanli1g of readli1g vocabulary has been obtained 
by using the vocabL'llary section of Form 1 of the Gates Reading y 
Survey f or Grade 3 (Second Half) to Grade 10 . · The 85 words 
in t his vocabulary section were selected from the Thorndike 
list of 20,000 words most frequently fotmd in representative 
reading materials. This is an unti.med t est . The other sections, 
Reading c~nprehension, Speed and Accuracy j were not used in this 
study . A copy of this test appears in Appen~{ A. Table 2 
presents a frequency distribution for 402 cases on this test. 
JjPubl ished by Bureau of Publications , Teachers Coll ege, Columbi a 
University , New York, Revision of 1942. 
TABLE 2 
FREQUENCY DISTRIBUTION 
OF 
VOCABULARY 
Scores 
68-70 
65-67 
62-64 
59-61 
56-58 
53-55 
50-52 
47-49 
44-46 
41-43 
38-40 
35-37 
32-34 
29-31 
26-28 
23-25 
20-22 
17-19 
14-16 
11-13 
08-10 
05-07 
02-04 
00-01 
N = 402 
Range = 0-69 
Mean = 32.46 
S.D. = 10.14 
Frequencies 
1 
0 
0 
3 
3 
1 
16 
13 
12 
29 
33 
55 
48 
58 
33 
32 
28 
15 
11 
5 
2 
3 
0 
1 
49 
--"#-
50 
The mean of this group is 32.46 and the standard deviation 
is 10.14. The correlation of the vocabulary section of Form l 
with Form 2 is .91. 
3 . The spelling list from the Metropolitan Achievement Test , Form R y 
(For Intermediate and Advanced Batteries) was used to obtain 
scores for spelling achievement . Fifty words are included in 
this test . The procedure followed for each word is: (a) dictate 
the vvord; (b) read the sentence using the word; and (c) repeat 
the word . A copy of this list appears in Appendix A. 
Table 3 includes a frequency distribution for 402 fifth grade 
pupils . 
l/Published by World Book Company , Yonkers-on-Hudson, New York, 1946. 
TABLE 3 
FREQUENCY DISTRIBUTION 
OF 
SPELLING 
Scores Frequencies 
47-h9 
41+-46 
41-43 
38-40 
35-37 
32-34 
29-31 
26-28 
23-25 
20-22 
17-19 
14-16 
11-13 
08-10 
05-07 
02-04 
00-01 
N = 402 
Range = 1-49 
Mean = 27.23 
S.D. = 9.18 
2 
11 
15 
27 
47 
37 
42 
54 
36 
39 
41+ 
19 
15 
9 
3 
1 
1 
Boston University 
School of Education 
Library 
51 
52 
The mean for this group is 27 . 23 and the standard deviation 
is 9.18. The reliability of this test is . 93 . 
B. Informal Measures 
1 . An original instrument, called recognition of homophones, has 
been used to determine the pupils' ability to identify different 
combinations of letters which could represent the same sound. 
For example, the letter groups, 1ease ', 1eize t , tees' , and ' eas t 
could represent the same sound as ' eeze 1 in the word ' squeeze '. 
The recognition-of-humophones test contains 50 iter~ , each of 
which has an indicated st:Lmulus sound and five choices . The 
followi..11g illustrations indicate the form of the items: 
5. air 24 . eed 42. ode 
n ere n ead n owed ( ) ire ( ) ede ( ) ewed 
( ) are ( ) ide ( ) ood ( ) eir ( ) ode ( ) oed ( ) ear ( ) ed ( ) oad 
The underlined letters constitute the stimulus sound which is 
pronounced by the examiner and which is used by the pupils as a 
basis for indicating other groups of letters which could rep-
resent the same sound. Among the 50 items on this test , 10 
items have one choice which represents a homophone or l i ke 
sounds; 20 have two such choices; 8 have three homophonous 
choices; ll have fot~ possible choices; and l item has five 
homophonous choices . In view of the varying number of choices 
vnthin the items , it was necessru~y to correct this test on the 
basis of each choice being correctly marked or unmarked, which 
resulted in a total possible score of 250 . 
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In developing this test , the writer first obtained a list of approxi-
mately 180 groups of homonyms . These homonyms were found in three commonly 
used spelling series for grades three, four, and five . The >'lOrds were not 
necessarily indicated as homonyms . Using this list as a starting point, 
different spellings of like sounds were compiled. A few additional homo-
phones were obtained from the section called Vocabulary of Rhymes in y 
Webster's Collegiate Dictionary. Distractors were developed to make 
complete items which were tried out on 15 college juniors and ' 6 graduate 
students. The items, procedure , and format were revised and, along vdth 
the other two tests constructed by the vn-iter, tried out in three fifth 
grade classes. On the basis of these trials, the final form and procedure 
used in this investigation resulted. Table 4 shows the distribution of 
402 cases on this test. 
l!~Nebster r s Collegiate Dictionary, Fifth Edition, G. and C. Merriam 
Company, Springfield, Massachusetts , 1947. 
TABLE 4 
FREQUENCY DISTRIBUTION 
OF 
HOMOPHONES 
Scores 
233-237 
228-232 
223-227 
218-222 
213-217 
20B-212 
203-207 
19B-202 
193-197 
1BB-192 
1B3-1B7 
178-182 
173-177 
168-172 
163-167 
15B-162 
153-157 
148-152 
143-147 
138-142 
133-137 
128-132 
123-127 
N :: 402 
Range = l25-235 
Mean = 181.80 
S.D. = 21.25 
Frequencies 
1 
1 
3 
5 
14 
20 
28 
22 
41 
43 
32 
29 
28 
27 
38 
15 
14 
14 
12 
'5 
3 
4 
3 
.: -- -=- =----= --= -_:._ 
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The mean of the group shown in Table 4 is 181.80 and the 
standard deviation is 21.25. The reliability obtained by the split-
half method, or every other choice, and stepped up by the Spearman-
Brown Prophecy Formula, is .95. 
2. In order to test the pronunciation ability of fifth graders with 
the factor of familiarity of the word eliminated, the writer decided 
to use pronunciation of coined words. This is an individual test 
in which a pupil pronounces a total of 60 coined vwrds. His score 
is the number of words accurately pronotmced. 
In developing this test, the writer obtained a listing of 
11 
word parts compiled by Osburn. This listing contains a fre-
quency count of initial, middle, and final word parts or syl-
lables for the words appearing in the Rinsland Word List. Using 
the Osburn list as a basis for selecting syllables which coUld 
be combined to form coined words, the writer combined as many 
first and final syllables as possible that had frequencies of 
40 or more. Fifteen of these coined words were selected sub-
jectively because they seemed to approximate real words and yet 
were obviously make-believe. Another list of words was de-
veloped which contained first and last s,rllables having fre-
quencies between 20 and 40. Fifteen of these were also selected. 
The two groups of fifteen then became Section A of the Pronun-
ciation Test. Section B was developed in a similar manner. 
Initial, .middle, and final syllables having frequencies of 40 or 
jJWorth J. Osburn, "A Study of the Syllables in the Rinsland Word List," 
Published by the Bookstore, University of Washington, Seattle, Washington, 
1951. -
--
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more were combined to obtain 13 three-syllable words . Eighteen 
additional words were made from init ial, middle, and final 
syllables having frequencies of 20 to 40. The 60 words used in 
this test, and a suggested procedure for administering the test, 
are included in Appendix A. 
Samples from Section A and Section B follow: 
Sect·i on A Section B 
6. deble 3. diaman 
19. manum 14. aplaties 
28. surting 30. misenries 
Some of the items in this test also appear in the writi..'1.g-
from-visual-memory test. As a result, it was decided that the 
lapse of time between the administration of the visual memory 
test and the administration of the pronunciation test be equal 
for all classes. Since this is an individual test that had to 
be administered to more than 500 pupils, it was necessary to 
obtain assistance in administering the pronunciation test. so 
that a time lapse of seven days would be consistent for all 
classes. Therefore, the writer obtained six graduate students 
to help him. These students received instructions aDd practice 
in administering and scoring the test during several sessions 
prior to their working with the children . 
Table 5 shows the distribution of the results for 402 pupils 
on this test. 
- -
--- --
TABlE 5. 
FREQUENCY DISTRIBUTION 
OF 
PRONUNCIATION 
Scores 
59-61 
56-58 
53-55 
50-52 
47-49 
44-46 
41-43 
38-40 
35-37 
32-34 
29-31 
26-28 
23-25 
20-22 
17-19 
14-16 
11-13 
08-10 
05-07 
N = 462 
Range = 7-60 
Mean = 42.27 
S.D. :: 11.73 
Frequencies 
10 
45 
30 
42 
45 
42 
35 
29 
24 
22 
20 
11 
18 
13 
5 
5 
4 
1 
1 
-- ~- ~ -- --- . =--==--- -- -
57 
58 
The mean for the group shown in Table 5 is 42.27 and the 
standard deviation is 11.73. Reliability obtained by the split-
half technique and stepped up by the Spearman-Browp Prophecy 
Formula is • 96. 
3. A third informal measure constructed by the writer is referred 
to as writing from visual memory. In this test, the pupils 
look at a coined word and then write what they have seen. The 
test contains 30 coined words which are lettered on oak tag 
measuring 4i by 12 inches. The lettering on the cards measures 
approximately 3 inches. Fifteen of the coined words are the 
odd-nrunbered items in Section A of the pronunciation test and 
fifteen more are the even-numbered items in Section B of the 
pronunciation test. 
Each card was exposed for approximately one half second and 
then the pupils wrote the word they saw. The test was corrected 
on the basis of the number of word parts accurately reproduced 
by the pupils. This would make a possible total score of 75. 
Complete directions for administering this test and the words 
used appear in Appendix A. 
Table 6 presents a frequenqy distribution of 402 pupils on 
this test. 
l 
. -
TABlE 6 
FREQUENCY DISTRIBUTION 
OF 
WRITING FROM VISUAL MEMORY 
Scores 
71-73 
68-70 
65-67 
62-64 
59-61 
56-58 
53-55 
50-52 
47-49 
44-46 
41-43 
38-40 
35-37 
32-34 
29-31 
26-28 
23-25 
20-22 
17-19 
1L~-16 
11-13 
08-10 
05-07 
N=402 
Range = 5-73 
Mean = 56.73 
S.D. = 8.97 
Frequencies 
9 
19 
44 
57 
67 
53 
46 
34 
25 
18 
11 
7 
5 
1 
3 
0 
1 
0 
0 
1 
0 
0 
1 
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For the group data in Table 6 the mean is 56.73 and the 
standard deviation is 8.97. Reliability obtained by the split-
half procedure and stepped up by the Spearman-Brown Prophecy 
Formula is .85. 
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4. A measure of phonetic spelling ability was obtained by using the 
results of the standardized spelling test. Each test was re-
corrected to determine the number of words which could be con-
sidered correctly spelled from a phonetic point of view. This 
additional number combined with the number for words spelled 
correctly according to usual standards con:tituted the final 
phonetic spelling score. 
In view of the possible subjectivity involved in correcting 
words phonetically, certain working rules were established to 
help .maintain consistency in correcting. Basica.lly, if any 
written word were pronounced and it sounded like the stimulus 
word, it constituted a correct phonetic spelling. Elimination 
of the second of a double letter did not constitute an error, 
such as 1diferent' for different, or 1celar 1 for cellar. The 
omission of certain letters was not counted as an error. For 
example, the omisSion of 1u 1 from the word guide, the omission 
of 't' from listen, or the omission of 1 e 1 from promise would 
make these words acceptable. Substitutions of •s• for 'c' in 
cellar, certainly, or celebrate allowed these words to be 
counted as correct phonetic spelling. The addition of 1e 1 to the 
end of nephew or enormous was acceptable. A word was not counted 
if an entire syllable were added, inserted, or omitted. Examples 
of this type would include 1certina.J.y 1 for certainly, 1leglasion' 
61 
for legislation, or 1physiacyl 1 for physical. Table 7 shows a 
frequency distribution for 402 cases. 
TABLE 7 
FREQUENCY DISTRIBUTimr 
OF 
PHONETIC SPELLING 
Scores 
50-52 
47-49 
44-46 
41-43 
38-40 
35-37 
32-34 
29-31 
26-28 
23-25 
20-22 
17-19 
14-16 
ll-13 
08-10 
05-07 
N = 402 
Range = 7-50 
Mean = 37.98 
S.D. = 9.06 
Frequencies 
11 
57 
72 
52 
49 
43 
30 
23 
17 
18 
14 
6 
5 
2 
2 
1 
The mean for this group is 37.98 and the standard deviation 
is 9.06. 
--- ---=--- -=- -= 
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2. Preliminary Study 
A preliminary study was conducted in 3 fifth grades to determine the 
effectiveness of the three measures constructed by the writer . Additional 
purposes for the preliminary study were concerned with the general adminis-
trative procedure regarding the time required for the tests , the appro-
priateness of the directions, and the general range of ease or difficulty 
of each test . On the basis of this trial testing program, some of the 
directions were reworded, the time allowed for each word in the pronuncia-
tion test was reduced, and the total format of the recognition-of-homophones 
test was changed. 
3. Administration of the Tests 
During the l ast three weeks in March of 1954, the three inforrnal 
measures were administered by the writer to all fifth grade pupils in 
Waltham, a city near Boston, Massachusetts . Sixteen different classes 
from eight different schools were included so that children with various 
economic and social backgrounds and wide ranges of achievement would be 
involved in the study . Writing f rom visual memory was the first test ad-
ministered. This was followed by the recognition-of -homophones test . 
Then the pronunciation-of-coined-words t est was administered, so that there 
was a time lapse of seven days between it and the use of the visual memory 
test . 
The standardized tests, t he Kuhlmaru1-Anderson Test F, the vocabulary 
section of the Gates Reading Survey, and the Metropolitan Achievement 
Spelling Test were administered by the teachers or principals during the 
second week of April, 1954. 
In view of the fact that the testing program was spread out over a 
period of approximately five weeks , complete data were secured for 402 
individuals out of more than 500 tested. 'rable 8 shows the mean mental 
age and mean chronological age for 402 cases. 
TABIE 8 
:tvJEAN MENTAL AGE AND CHRONOLOOICAL AGE OF 402 CASES 
Ages 
Mental Age 
Chronological Age 
(Reported in r onths ) 
Number 
402 
402 
Mean 
14h.60 
132.08 
S.D. 
12.18 
6. 75 
The mean mental age for the group of fifth graders included in this 
study is 144 . 60 and the mean chronological age is 132.08. Standard devia-
tions for mental age and chronological age respectively are 12.18 and 6.75. 
CHAPTER III 
ANALYSIS OF DATA 
This study has been conducted in order to determine the relationship 
between certain factors assumed to be characteristic of high spelling 
achievers and achievement in spelling, achievement in phonetic spelling, 
and knowledge of .meaning for reading vocabulary. The factors considered 
were: mental age, recognition of homophones, writing from visual memory, 
and ability to pronounce coined words. 
The data were analyzed to answer the following questions: 
1. What is the relationship of recognition of homophones to: 
(a) achievement in spelling; (b} phonetic spelling; and (c) know-
ledge of word meanings? 
2. What is the relationship of mental age to: (a) achievement in 
spelling; (b) phonetic spelling; and (c) knowledge of word 
meanings? 
3. What is the relationship of writing from visual memory to: 
(a) achievement in spelling; (b) phonetic spelli.n.g; and (c) lmow-
ledge of word meanings? 
4. What is the relationship of ability to pronounce coined words to: 
(a) achievement in spelling; (b) phonetic spelling; and (c) know-
ledge of word meanings? 
In addition, the intercorrelations of the follovdng variables, 
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mental age, recognition of homophones, writing from visual memory, and pro-
nunciation of coi nedwords are reported. 
A second integral aspect of the stuqy is concerned with an analysis of 
the three informal tests const ructed by the wr iter. In view of the origi-
nality involved in the construction of these measures and the fact that no 
other measure of homophones is available, some additional consideration is 
required for these measures in order to determine their value. 
The techniques listed below were used in the analysis of the data. 
1. Paired comparison 
Using the data for 402 cases, pairs were obtained by holding 
three variables constant, while using the fourth variable for com-
parison with reading vocabulary, spelling achievement, and phonetic 
spelli ng achievement. In an effort to insure equality or closeness 
when pairing for the three variables held constant, the scores for 
the members of a pair had to be within one half standard deviation 
of each other. For the fourth variable, which was used for com-
parison, t he scores of each member of a pair were held at least 
one standard deviation apart. Standard deviations for each of the 
four variables were: mental age, 12.18; homophones, 21.25; writing , 
from visual memory, 8.97; and pronunciation, 11.73. 
2. Partial correlation 
In order to deterffill1e the relationship between one of the above-
mentioned variables and achievement in reading vocabul~ or spell- I 
ing or phonetic spelling, when the influence of the other three 
variables was eliminated, the partial correlation technique was 
used. 
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3. Zero order correlation 
In order to determine the relationship of each test with every 
other test used, coefficients of correlation were computed. 
4. Item analysis 
Item analysis, reported in Chapter IV, was accomplished by use y 
of the Chung-Teh Fan Item Analysis Table in order to determine 
indices of item difficulty and item discrimination . Included in 
this analysis were the scores of the highest 27.5 per cent and 
lowest 27 .5 per cent of the cases on the recognition-of-homophones 
test, the writing-from-visual-memory test, and the pronunciation 
test . 
In this study a critical ratio is used to test the significance of 
the difference between the means in the paired comparison analysis. The 
level of confidence chosen for the rejection of the null hypothesis is the 
5 per cent level, which is indicated by a critical ratio of 1.96. In a 
, description of interpretation of a critical ratio the term "significant" 
is used to refer to any critical ratio that is equal to 1.96 but not as 
great as 2.58. Similarly, the phrase "very significant 11 is used with 
reference to the 1 per cent level of confidence, or a critical ratio equal 
to 2.58 but not greater than 3.28. Any critical ratio equal to or greater 
than 3.29, which is the one tenth per cent level of confidence , is inter-
preted as 11highly significant". 
The 5 per cent level of confidence is used in the partial correlation 
1/Chung-Teh Fan, Item Analysis Table, Princeton, New Jersey: Educational 
Testing Service, 1952. 
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stuqy as the level of confidence at which the null hypothesis may be re-
jected. When there are five variables this level of confidence is indicated 
Jj 
by the figure .153 in the Wallace-Snedecor Table. When describing the 
partial correlations the word 11significanttt will mean that a partial corre-
lation of .153 or higher was obtained. This signifies that a difference of 
this size would be expected to occur on a chance basis in only 5 instances 
out of 100. 
Analysis of the data by paired comparison.-- A distribution of pupil 
scores using recognition of homophones as an independent variable while at 
the s arne time matching pair members within one half standard deviation of 
each other for mental age, writing from visual memory, and pronunciation 
resulted in the data presented in Table 9. For the independent variable 
pair members were held at least one standard deviation apart. 
TABLE 9 
RESULTS OF PAIRING HIGH AND LOW HOMOPHONE GROUPS 
Variable 
Homophones 
.Mental Age 
Visual 
Pronunciation 
WHILE HOLDING THREE VARIABLES CONSTANT 
(Based on 91 Pairs) 
Difference 
Mean of Mean of Between S.E•Diff. 
High Group Low Group Means 
196.23 167.93 2S.30 2.45 
145.16 145.16 .oo 1.44 
57.76 57.24 .52 1.14 
43.S6 42.70 1.16 1.65 
C.R. 
11.55 
.ooo 
.456 
.703 
iJ J. P. Guilford, Fundamental Statistics in Psychology and Education, 
New York: McGraw-Hill Book Company, 1950, pp. 610-611. 
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Table 9 shows the variable , homophone, which vrill be compared with 
reading vocabulary, spelling, and phonetic spel l ing achievement . In 
addit ion, t his t abl e shows t he closeness with which the children were 
paired for mental age, visual, and pronunciation. As illustrated in this 
table, t he higher achievers in t he homophone test have a mean score of 
196. 23, in contrast with the low members of the paired groups who have a 
mean scor e of 167 . 93 . The difference betvmen their means is 28 . 30 and the 
critical ratio is 11.55. This critical ratio is very high and indicates 
that there is a real difference in achievement on the homophone test be-
tween the groups of children paired. 
For the factors held constant, the critical rati os indicate that the 
pairing is done very closely. The mean mental age scores for children in 
both the high and lmv homophone groups is identi cal , 145 .16 . The difference 
between the means is zero and the critical ratio is .000. In writing from 
visual memory, the mean score for the children i n the high homophone group 
is 57.76; for those in the low group the mean visual score is 57 .24 . The 
difference of the means i s . 52 and the critical ratio is . 456 . The mean 
pronunciation scores for the high and low homophone groups is 43 . 86 and 
J¥- . 70, respectively. The difference between these two means is 1.16, and 
the resulting critical ratio is • 703 . 
Data presented in Table 10 allow a comparison of high and lovr homo-
phone groups with their success in spelling when mental age , pronunciation, 
and visual are held constant. 
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TABLE 10 
CO:MP ARISON OF HOMOPHONE TEST WITH SPELLING ACHIEVEMENT 
FOR 91 PAIRS OF CHILDREN 
(Men-Gal Age, Pronunciation , and Visual Memory Held Constant ) 
Spelling Difference 
Homo- Achieve- S .D. S.E .M. of S .E .Diff . C.R. 
phone ment Means Means I 
High Jl 
Group 31.26 8. 58 . 899 II 
6.82 1.20 5. 68 
Low 
Group 24 .44 7. 62 . 798 
Table 10 show·s the relationship of homophone recognition ability, the 
discriminating factor , to s pelling achievement when mental age, pronuncia-
' tion, and visual memory are held constant . The spel ling mean of the high 
homophone group is 31.26; the spelling mean of the low group is 24. 41+ . 
Standard deviations for the high and low groups, respecti"\rely, are 8. 58 and II 
11 7 . 62 . With a difference between the means of 6. 82 and a standard error of I 
I 
II 
II 
the difference equaling 1.20 , the obtained critical ratio is 5. 92 . This 
higb~y significant critical ratio indicates that there is a real difference II 
in spelling achievement for children vrho have high homophone scores vrhen 
compared with those v1ho have low homophone scores while mental age , pro-
nunciation , and visual memory are -held constant . 
In Table 11, which follows, the statistical data resulting from a 
compari son of high and low homophone groups with success in phonetic 
spelling are recorded . Factors held constant in t his comparison are 
mental age , pronunciati on, and visual memory. 
II 
II 
I 
Homo-
phone 
High 
Group 
Low 
TABLE 11 
COMPARISON OF HOMOPHONE TEST WITH PHONETIC SPELLING 
FOR 91 PAIRS OF · CHILDREN 
(Mental Age, Pronunciation, and Visual Memory Held Constant) 
Phonetic 
Spelling 
Means 
42 . 86 
S.D. 
7.11 .745 
Difference 
of S.E•Di ff . 
Means 
6. 81 1 . 15 
II 
li 
- 7<!_ JL ___ - -- = 
II 
I 
I 
jl 
C.R. ,I 
' 5 . 92 I 
I Group . 886 
I 
,. 
,, 
I 
I. 
I~ 
Comparing high and low homophone groups for achievement in phonetic 
spelling produced the results evidenced in Table 11 . When the mean of the 
high group is 42 . 86 with a group distribution standard deviation of 7 .11 
and the mean of the low group is 36 . 05 with a group distribution standard 
devia tion of 8. L1.6, the difference between the means is 6. 81. The standard l1 
The obtained critical ratio of 5 . 92 11 error for this differ ence is 1.15 . 
indicates that there is a high significant difference in phonetic spelling 
II 
I! 
II 
-·--;-"!'"-
I 
achievement between the high and low homophone groups . IJ I 
In Table 12, which follcwm, the statistics obtained for the comparison 1 
!I 
of the high and low homophone groups with knowledge of meaning of reading 
vocabulary are presented . In this instance , the variables held constant 
are mental age , pronunciation, and visual memory. 
I 
II 
II 
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TABIE 12 
COMP .ARISON OF HOMOPHONE TEST WITH READING VOCABULARY 
FOR 91 PAIRS OF CHilDREN 
(Mental Age , Pronunciation, and Visual Memory Held Constant) 
Reading Difference 
Homo- Vocabula:rJ S .D. S .E .M. of S .E.Diff . C.R. 
phone Means Means 
High 
Group 33 . 70 9 . 27 . 971 
4 . 28 1 . 29 3 . 32 d 
Low 
Group 29 . 42 8 .16 . 855 
Statistical results for the comparison of pupils 1 scores on the homo-
phone test with their scores in reading vocabulary are presented in Table 
12 . The mean of the high homophone group is 33.70; the mean for the low 
homophone group is 29 . 42 . Standard deviations for the high and low groups , 
respectively, are 9. 27 and 8 .16 . The difference between the means for the 
two groups is 4 . 28 with a standard error of 1 . 29 . The resulting critical 
ratio is 3 . 32 . This critical ratio is highly significant and implies that 
there is a real difference in knowledge of meanings of reading vocabulary 
between the high and low homophone groups. 
The distribution of pupil scores when mental age is the d.ifferentiatinJ 
factor required that the members of a pair be one standard deviation or 12 
or more months apart. In attempting to obtain close pairing for the three 
constants, the members of each pair had to be within one half standard 
' deviation of each other-vd thin 10 score points on the homophone test, 
within 5 points on the visual test, and within 6 points of each other on 
I 
I 
the pronunciation tests. Table 13 reveals the results of this pairing. 
Variable 
Mental 
Age 
Homophones 
Visual 
Pronun-
ciation 
TABLE 13 
RESULTS OF PAIRING HIGH AND LOW MENTAL AGE GROUPS 
WHILE HOLDDG THREE VARIABLFS CONSTANT 
(Based on 122 Pairs) 
Difference 
Mean of Mean of Between S.E.Diff. 
High Group Lmf Group Means 
156.21 136.81 19.40 1.25 
184.30 184.42 -.08 2.70 
58.52 58.44 .08 
-95 
43.81 43.74 .07 1.40 
C.R. 
15.52 
-.029 
.084 
.050 
72 
li 
II 
II 
I 
The data in Table 13 disclose that mental age is the independent vari- 1 
able to be compared with spelling, phonetic spelling, and reading vocabu-
'I 
1 lacy when the factors held constant are homophones, visual memory, and pro- II 
nunciation. The mean of the high mental age group is 156.21 and the .nean II 
of the low mental age group is 136.81. The difference between these means 
is 19.40 with a standard error of 1.25. The resulting critical ratio of 
1: 
15.52 is highly significant and denotes that there is a statistically sig- 1 
nificant difference between the high and low groups in mental age. 
According to the rest of the data in Table 13, the matching was done 
closely. The mean of the high mental age group on the homophone test is 
184.30. For the low group the homophone test mean is 184.42. The dif-
ference between these means is -.08 with a standard error of the difference 1 
II 
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of 2.70 . The critical ratio is -.029 and is not significant . The high 
group has a mean of 58 . 52 on writing from visual memory and the low group 
has a mean of 58 . 44 . The difference between these means is . 08 with a 
standard error of . 95 . The critical ratio is . 084, which is not signifi-
cruft. Means for the high and low groups, respectively, on pronunciation 
are 43 . 81 and 43 . 74, which result in a difference of . 07 with a standard 
error of 1.40. The obtained critical ratio is . 050 , which is not signifi-
cant. The critical ratios for these three factors held constant are non-
significant . The ratios testify to the closeness of the matching and sig-
P.ify that there is no real difference between the high and low mental age 
1 groups in the tests of homophones, visual memory, and pronunciation. 
Data pointing out the relationship between high and low mental age 
groups for spelling acp.ievement are presented in Table 14. 
TABLE 14 
COMPARISON OF MENTAL AGE WITH SPEIJ..ING ACHIEVEMENT 
FOR 122 PAIRS OF CHILDREN 
(Homophones, Visual Memory, and Pronunciation Held Constant) 
Difference 
Mental Spelling S. D. S.E. M. of S.E .Diff . C.R. 
Age Means Means 
High 
Group 30 . 09 8 .16 . 739 
2 . 21 1 . 08 2 . 04 
Low 
Group 27 . 88 8 . 76 . 793 
When comparing high and low mental age groups for achievement in 
spelling, the statistics exhibited in Table 14 were obtained. The spelling 
!. 
I 
I 
'I 
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mean of the high mental age group is 30.09; the spelling mean of the low [[ 
, group is 27 .88. With a difference between the means of 2.21 and a standard I 
1 
error of the difference equaling 1.08, the obtained critical ratio is 2.04. 
I 
I 
I 
I 
I 
1: 
II 
II 
This ratio is significant at the .05 level of confidence and indicates that 
the difference existing in spelling achievement between high and low mental 
in phonetic spelling achievement are presented in Table 15. 
TABLE 15 
COMPARISON OF MENTAL AGE WITH PHONETIC SPELLING 
FOR 122 PAIRS OF CHilDREN 
(Homophones, Visual Memory, and Pronunciation Held Constant) 
Phonetic Difference 
Mental Spelling S.D. S.E.M of S.E•Diff. C.R. 
Age Means Means 
High 
Group 40.07 7.35 .666 
1.79 .98 1.82 
Low 
Group 38.28 7.89 .714 
I 
I 
'I 
I 
I 
II 
In Table 15 the mean of the high mental age group in phonetic spelling 1 
is 40.07. The mean of the low mental age group is 38.28. Standard devia- I 
tions for the high and low groups, respectively, are 7.35 and 7.89. The 11 
difference between the means of the high and low groups in phonetic spellind 
I 
is 1.79 with a standard error of .98. The critical ratio of 1.82 fails to 
reach the .05 confidence level and indicates no significant difference 
I 
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between high and low mental age groups with regard to success in spelling 
phonetically. 
In Table 16, which follows, are the statistical relationships of high 
and lovr mental age groups to reading vocabulary when homophones, visual 
memory, and pronunciation are held constant . 
TABLE 16 
COMPARISON OF MENTAL AGE WITH READING VOCABULARY 
FOR 122 PAIRS OF C HI!.DREN 
( Homophones , Visual Memory, and Pronunciation Held Constant) 
Reading Difference 
Mental Vocabulary S.D . S .E. M. of S.E . Diff. C.R. 
Age Means Means 
High 
Group 36 . 53 9.06 .820 
6.05 1.21 5 . 00 
Lo'\'i 
Group 30.48 9.84 . 891 
Data in Tabl e 16 disclose that the hieh mental age group mean for 
knovlledge of meaning of reading vocabulary is 36.53 and that the mean for 
the low group is 30 . 48 . The standard deviations for the high and lOlv 
groups, respectively, are 9 . 06 and 9.84. The difference between the means 
is 6. 05 with a standard error of 1 . 21. The resulting critical ratio is 
5. 00. This is highly significant and reveals that in more than 999 cases 
out of 1,000 there is a real difference between high and low mental age 
groups in knowledge of meanings of reading vocabulary. 
When the scores are distributed using writing front visual memory as 
the differentiating factor, the pupils are matched for mental age, homo-
76 
phones, and pronunciation. In matching for these constants, the members of 
each pair had to have scores within one half standard deviation of each 
other. For the differentiating factor each pair member had to be at least 
one standard deviation apart. Table 17, which follows, discloses the 
I 
equality of matching for the constants and the difference between the high 
and low groups for the independent variable. 
Variable 
Visual 
Mental Age 
Homophones 
Fromm-
ciation 
TABLE 17 
RESULTS OF PAIRING HIGH AND WW VISUAL Ml!ldORY GROUPS 
WHILE HOLDING THREE VARIABLES CONSTANT 
(Based on 118 Pairs) 
Difference 
Mean of Mean of Between S.E•Diff. 
High Group Low Group Means 
62.14 49.34 12.80 1.00 
143.72 143.29 .43 1.40 
180.64 180.64 .oo 2.37 
41.83 40.96 .87 1.42 
C.R. 
12.80 
.307 
.ooo 
.612 
Table 17 shows the results for the differentiating variable, writing 
from visual memory, which will be compared with reading vocabulary, spelling, 
and phonetic spelling achievement. This table also shows the closeness with 
which the children were matched for mental age, homophones, and pronuncia-
tion. In writing from visual memory the means for the high and low groups 
respectively are 62.14 and 49.34. The difference between the means is 
12.80 with a standard error of 1.00. The obtained critical ratio of 12.80 
II 
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is very high and signifies the existence of a real difference in achieve-
ment on the visual test between the high and low groups . In the matched 
scores for the variables held constant the pairing is ve~J close . For the 
group high in writing from visual memory there is a mean mental age of 
143 . 29 . Their mean difference is . 43 with a standard error of 1 .40 . The 
critical ratio is . 307, which is not significant . In the homophone test 
the high visual group has a mean of 180 . 64, w.hich is the same for the low 
group . There is obviously no difference or critical ratio for the group 
II 
on this test. In the pronunciation test the high visual group has a mean I 
of 41.83 and the low group has a mean of 40 . 96. The difference between the 
means is • 87 with a standard error of 1.42 • The critical ratio is . 612 , 
which is not significant . The nonsignificant critical ratios for mental 
age and pronunciation and the lack of one for homophones indicate that the 
matching for these three variables was very close . 
In Table 18 the statistical results of the effect of high and low 
achievement in the visual memory test with spelling achievement are revealed. 
TABLE 18 
COMPARISON OF VISUAL MEMORY WITH SPELLING ACHIEVEMENT 
FOR 118 PAIRS OF CHILDREN 
(Mental Age , Pronunciation, and Homophones Held Constant) 
Spelling Difference 
Visual Achievement S.D. S.E.M. of S.E.Diff . C.R. 
Memory Means Means II 
High 
Group 28. 30 9.03 . 831 
3. 38 1.12 3.02 
Low 
Group 24 . 92 8.16 . 751 
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According to Table 18~ the spelling mean of the high visual group is 
28.30. For the low visual group the s palling mean is 24. 92. Standard 
deviations for the high and low groups~ respectively, are 9.03 and 8.16. 
The dif ference between the spelling means of the high and low visual groups 
is 3.38, with a standard error of 1.12. The resulting critical ratio of 
3.02 is very significant and indicates that a difference as large as this 
in spelling achievement between the high and low writing-from-visual-
memory groups .might occur less than 1 time in 100 on a chance basis. 
Results for the comparison of high and low writing-from-visual-memory 
groups with success in phonetic spelling are presented in Table 19. The 
variables held constant in this instance are homophones, mental age, and 
pronunciation. 
TABLE 19 
COMPARISON OF VISUAL MEMORY WITH PHONETIC SPELLING ACHIEVEMENT 
FOR 118 PAIRS OF CHILDREN 
(Mental Age, Pronunciation, and Homophones Held Constant) 
Phonetic Difference 
Visual Spelling S.D. of S.E•Diff. C.R. 
Memory Means Means 
High 
Group 38.32 8.8S .Sl7 
1.16 1.62 l.S8 
Lcm 
Group 36.44 9.03 .831 
Table 19 shows the phonetic spelling mean of the high visual memory 
group as 38.32 and the mean of the low group as 36.44. Standard deviations 
I for the high and low groups, respectively, are 8.88 and 9.03. The differ-
II 
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ence between the phonetic spelling means of the high and low visual memory 
groups is 1 . 88, with a standard error of 1.16 . A critical ratio of 1. 62 
was obtained. This is not significant. 
difference in phonetic spelling success 
li visual-memory groups . 
It indicates that there is no real I 
between high and low writing- from- I 
II In Table 20 the statistical results for the comparison of children in 
I writing from visual memory with knowledge of meaning of reading vocabulary 
1: I 
I 
II are presented. Homophones, mental age, and pronunciation are the variables I' 
held constant. 
1 Visual 
Memory 
High 
1 Group 
1 Low 
J Group 
I 
TABLE 20 
COMPARISON OF VISUAL MEMORY WITH READING VOCABULARY 
FOR ll8 PAIRS OF CHILDREN 
(Mental Age , Pronunciation, and Homophones Held Constant) _ 
Reading Difference 
Vocabulary S.D . S.E.M. of S.E.Diff . C.R. 
Means Means 
32 .42 10.44 . 961 
. 48 1. 34 . 358 , 
31.94 10.14 .933 
I The data presented in Table 20 reveal a vocabulary mean of 32.42 for 
Ji 
I. 
I 
. I
the high visual memory group and a vocabulary mean of 31. 94 fo~ the low 
group. Standard deviations for the high and low groups, respectively, are 
10 .44 and 10.14 • The difference between the means is very small, .48 . 
The standard error of this difference is 1 . 34. The resulting critical 
ratio is . 338, which is not significant. This ratio signifies that there 
~=,-=--- ---
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is no real difference between these two high and low writing- from-visual-
memory groups in lmovrledge of word meanings . 
When the scores are distributed on the basis of ability to pronounce 
coined words made from frequently used syllables of real words , pupils are 
paited because they are at least one standard deviation apart or, in this 
case, 12 or more words apart . For the variables held constant, pupils had 
I 
to have scores within one half standard deviation of each other to consti- J 
.I 
tute a pair , e . g., within 6 months for mental age, within 10 for homophones , 
II 
I 
I 
a.YJ.d within 5 for visual memory . Results of this pairing are shown in 
Table 21. 
TABlE 21 I 
RESULTS OF PAIRING HIGH AND IDW PRONUNCIATION GROUPS 
Vffi.ILE HOLDING THREE VARIABLES CONSTANT 
(Based on 86 Pairs) 
Difference 
Variable :Mean of Mean of Between S.E.Diff . C.R. 
High Group Low Group Means 
Pronun-
ciation 47 .15 31.17 15 . 98 1.32 12 .10 
Mental Age 141.40 140. 95 . 45 1 . 39 . 324 
Homophones 176 . 70 174 .20 2. 50 2.44 1.02 
Visual 55 . 76 55 . 76 .oo 1.12 .000 
------------------------------------------------------1 
The data presented in Table 21 reveal a mean of 47 .15 for the high II 
I 
group on pronunciation, which is the independent variable to be compared I 
with spelling, phonetic spelling , and reading vocabulary . For the low I 1-------= 
I 
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group the mean is 31.17. A difference between these two means is 15.98 
with a standard error of 1.32. The critical ratio is 12.10. This is a 
significant ratio and indicates that there is a statistically significant 
difference between the high and lovr pronunciation groups. 
Table 21 also shows the closeness of matching for the factors held 
constant. Means for the high and low pronunciation groups for mental age 
groups are 141.40 and 140.95, respectively. The difference between these 
means is .45 with a standard error equaling 1.39. The critical ratio of 
.324 is not significant. On the homophone test the mean of the high pro-
nunciation group is 176.70; the mean of the low group is 174.20. Between 
I 
these two means there is a difference of 2.44. The critical ratio is 1.021 I 
which is larger than other critical ratios obtained for factors held eon-
stant, but its value still indicates that there is no real difference be-
tween the high and low pronunciation groups on the homophone test. The 
.mean for both the high and low groups on the visual memory test is 55.76. 
Since the means are the same, there is no difference or critical ratio. 
Table 22 shows the results of the comparison of the high and low pro-
nunciation groups with achievement in spelling when mental age, homophones, 
and writing from visual memory are held constant. 
TABLE 22 
COMPARISON OF PRONIDlCIATION WITH SPELLING ACHIEVEMENT 
FOR 86 PAIRS OF CHIIDREN 
(Mental Age, Homophones, and Visual Memory Held Constant) 
=================================================================== ,, 
Pronun-
ciation 
High 
Group 
Low 
Group 
Spelling 
Achievement 
Means 
25.56 
23.26 
S.D. 
7.86 
7.92 
.849 
.856 
Difference 
of 
Means 
2.30 
S.E•Diff. C.R. 
1.20 1.92 
Based on 86 pairs, the mean of the high pronunciation group in spell-
ing is 25.56 and the mean of the low group is 23.26. Standard deviations 
for the high and law groups are 7.86 and 7.92, respectively. The differ-
ence of the spelling means for the high and low pronunciation groups is 
2.30 with a standard error of 1.20. A critical ratio of 1.92 was attained. 
1 This ratio falls slightly below the critical value (1.96) which indicates 
significance at the 5 per cent level of confidence. 
In Table 23 there are reported the statistics for the comparison of 
high and low pronunciation groups with achievement in phonetic spelling 
when mental age, recognition of homophones, and writing from visual memory 1 
are held constant. 
Pro nun-
ciation 
High 
Group 
Low 
Group 
TABLE 23 
COMPARISON OF PRONUNCIATION WITH PHONETIC SPELLING 
FOR 86 PAIRS OF CHILDREN 
{Mental Age, Homophones, and Visual Memory Held Constant) 
Phonetic Difference 
Spelling S.D. S.E.M of S.E•Diff. 
Means Means 
37.62 7.98 .862 
3.76 1.41 
33.86 10.32 1.12 
83 
C.R. 
2.66 
The mean phonetic spelling score for the high pronunciation group, 
according to Table 23, is 37.62. The mean for t he low group is 33.86. 
Standard deviations for the high and low groups are 7.98 and 10.32, respec-
tively. The difference between the means equals 3. 76 with a standard error 
of 1.41. The critical ratio which was secured is 2.66. Although this is 
not exceptionally high, it is very significant at the .01 level of confi-
dence. This ratio indicates that a difference as large as that fow'rl in 
phonetic spelling achievement between high and low pronunciation groups 
might occur by chance in less than 1 instance in 100 times. 
Results for the comparison of high and low pronunciation groups with 
knowledge of meanings of reading vocabulary are presented in Table 24. Jl 
The variables held constant in this instance are recognition of homophones, 
mental age, and visual .memory. 
TABlE 24 
COMPARISON OF PRONUNCIATION WITH READING VOCABULARY 
FOR S6 PAIRS OF CHILDREN 
(Mental Age, Homophones, and Visual Memory Held Constant) 
I, 
I 
Pronun-
ciation 
Reading 
Vocabulary 
Means 
S.D. 
Difference 
of 
Means 
S.E.Diff. c .R. I 
High 
Group 
Low 
Group 
31.34 7.74 
28.70 
.S36 
2.64 1.30 
1.005 
Table 24 shows the vocabulary .mean of the high pronunciation group to 
be 31.34 and the mean of the low group as 2S.70. Standard deviations for 
the high and low groups are 7.74 and 9.30, respectively. The difference 
between the means is 2.64 with a standard error of 1.30. A critical ratio 
of 2.03 was obtained. This ratio is significant at the 5 per cent level 
of confidence and indicates that a difference as large as the one obtained 
between high and low pronunciation groups in knowledge of word meanings 
would probably occur on a chance basis slightly less than 5 times in 100. 
Anal1sis of data by partial correlation.-- In order to determine the 
relationship between each of the following, (a) spelling acluevement, 
(b) phonetic spelling ability, (c) knowledge of meaning of reading vocab-
ulary, and one variable when the influence of three other variables is 
eliminated, a partial correlation was accomplished. Table 25 reveals the 
results of this technique. 
'I 
TABLE 25 
RELATIONSHIP OF ACHIEVEMENT IN SPELLING, PHONETIC SPELLING, 
AND READING VOCABULARY TO ONE VARIABLE WHEN THE INFLUENCE 
OF THREE OTHER VARIABLES IS ELIMINATED 
Variable Spelli.'1g Phonetic Reading Achievement Spelling Vocabulary 
Mental Age .2342 .1763 .3384 
Pronunciation .1288 .2400 .1330 
Homophones .5276 .4636 .1673 
Visual Memory .2486 .0999 .0166 
The partial correlations obtained for the relationship existi.'1g be-
85 
tween mental age and achievement in spellL~g , phonetic spelling, and reading ! 
vocabulary, as shovm in Table 25, are significant . At the 1 per cent level 
of confidence, when the effects of pronunciation, recognition of homophones , 
and writing from visual memory are eliminated, the partial correlation co- 1 
efficient of . 2342 between mental age and spelling achievement, and the co- I 
efficient of • 3384 between mental age and reading vocabulary are both sig- 1 
1
1! nificant. In less than 1 case out of 100 would this relationship be due to 
chance . The relationship between mental age and phonetic spelling, as in-
' dicated by the coefficient of .1763, i s significant at the 5 per cent level 
of confidence . In l ess than 5 cases out of 100 would this relationship be 
due to chance . 
Between pronunciation and phonetic spelling the obtained partial cor-
relation is . 2400 . This is significant at the 1 per cent level of confi- \ 
dence . The partial correlations of . 1288 and .1330 between pronunciation 1 
= -· - -
86 I 
and spelling and pronunciation and reading vocabulary respectively are not 
signif icant . 
A si~~ificant relationship exists between homophones and all three 
factors. The correlations of .5276 and .4636 for homophones and spelling 
and homophones and phonetic spelling respectively are significant at the 1 
, per cent level of confidence . In less than 1 case out of 100 would these 
relationships be due to chance . The relationship between homophones and 
reading vocabulary, as indicated by the coeffi cient of .1673, is significant!! 
at the 5 per cent level of confidence. 
Between writing from visual memory and spelling achievement the cor-
relation figure of . 2486 is significant at the 1 per cent level of confi-
dence . The correlations of .0999 between visual memor,r and phonetic spell-
ing and . 0166 between visual memory and read.:i.ng vocabulary are not signifi-
cant . 
Zero order correlations study. - - The relationship of each test with 
every other test was also accomplished. Table 26 shows the results of this 
study. 
I 
I 
II 
I 
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TABLE 26 
INTERCORRELATIONS OF TESTS USED IN ANALYSIS OF DATA 
Variable Homo- Visual Pronun- Vocab- Spell- Phonetic phones Memory ciation ulary ing Spelling 
Mental Age .46 .35 .43 .51 .52 .48 
Homophones .52 .78 .52 .80 .78 
Visual Memory .56 .35 .58 .51 
Pronunciation .50 .71 .72 
Vocabulary .57 .53 
Spelling .88 
The zero order correlations among the tests used in this study are 
presented in Table 26. The correlation between mental age and recognition 
of homophones is .46; between mental age and visual memory, .35; between 
mental age and pronunciation, .43; between mental age and vocabulary, .51; 
between mental age and spelling, .52; and between mental age and phonetic 
spelling, .48. Between the homophone test and each of the other tests the 
correlations are: homophones and visual memory, .52; homophones and pro-
nunciation, .78; homophones and vocabulary, .52; homophones and spelling, 
.ao; and homophones and phonetic spelling, • 78. The correlation:· between 
writing from visual memory and pronunciation is .56; between visual memory 
and vocabulary, .35; between visual memory and spelling, .58; and between 
visual memory and phonetic spelling, .51. The correlation between pronun-
elation and vocabulary is .50; between pronunciation and spelling, • 71; 
88 
and between pronunciation and phonetic spelling, • 72. Vocabulary correlates 
.57 with spelling and .53 ~ith phonetic spelling. The correlation between 
spelling and phonetic spelling is .88. 
Deviations from the major findings.-- The critical ratios for the 
,, paired comparisons indicate that there is a significant difference in 
spelling acluevement between (a) high and low recognition-of-homophones 
groups; (b) high and low mental age groups; and (c) betneen high and lOW' 
writing-from-visual-memory groups. Results of the partial correlation 
study substantiate these significant differences. In contrast to the 
general findinBs, there are a varying number of deviates which can be 
noted. 
Eight tables which are included in this section present evidence of 
' deviation from the major findings. Abbreviations used in these tables may 
be interpreted in the following manner: MA represents mental age derived 
from the Kuhlmarm-Anderson Intelligence Test; CA represents chronological 
age; Vis. represents writing from visual memory; Pro. represents pronuncia-
tion; Hom. represents recognition of homophones; Voc. represents lmowledge 
of word meanings obtained from the vocabulary section of the Gates Reading 
Survey Grade 3 to 10; Sp. represents Metropolitan Spelling Achievement 
Test; and Pho, represents a phonetic spelling score based on Metropolitan 
Achievement Spelling Tests recorrected for phonetic spelling. The under-
lined figures in each table indicate deviations in particular tests. 
Table 27 discloses data for 13 children who, contrary to the general 
findings, are higher spelling achievers and lower achievers in homophones 
than their partners in the pairs. 
TABlE 27 
ATYPICAL PUPILS-HIGH IN SPELLING AND L(J{l IN HOMOPHONES 
(Mental Age, Visual Memory, and Pronunciation Held Constant) 
Cases MA. CA Vis Pro Hom Voc Sp 
I H-L H-L H-L H-L H-L H-L H-I. H-L 
II 
11 227-183 132-137 142-147 52-52 42-36 170-147 31-22 22-27 
1138-070 132-132 127-134 53-52 28-24 173-151 29-25 20-21 
242-014 141-139 127-140 50-54 25-22 170-142 24-2§. 11-39 
' 254-255 126-121 142-131 49-44 34-33 172-149 29-19 17-12. 
1212-225 138-140 133-138 46-46 23-20 176-152 10-~ 10-11 
I 
I' 055-334 133-130 122-136 56-53 38-34 189-157 22-16 19-~ 
1076-238 148-145 135-137 57- 58 56-52 207-184 26-.22, 26-,2! 
'181-006 148-147 126-130 57- 62 59-56 222-197 37-41 35-2§. 
II 075- 203 154-153 126-126 66-67 58-59 226-192 29-.21, 35-38 
036-097 139-138 134-130 65-69 57-52 217-190 32-32 36-2.1 
89 
Pho 
H-L 
I 
II 
37-41 II 
31-21. 
22-Jl ,l 
28-40 
17-13 ·I 
36-35 I 
39-~ 
46-48 I 
47-45 lj 
47-43 II 
ll o78-330 146-147 133-135 66-67 56- 58 213-175 35-£ 34-35 . 47-46 II 
I 205-2o8 149-147 145-133 57-60 35-34 173-149 32-31 12-24 28-31 II 
081-156 150-145 133-125 56-61 24-28 186-160 21-.2.2. 18-1,2 32-24 I 
When mental age, visual memory, and pronunciation are held constant in 
I the paired comparison study, and recognition of homophones is the variable 
I 
used for comparison with spelling achievement, the result is 91 pairs. 
Thirteen of the 91 may be classed as deviates. The extent to which they 
1 differ in spelling achievement is s hovrn in Table 27. Three of the 13 are 
higher than their partners in spelling, phonetic spelling, and vocabulary; 
four are higher in spelling and phonetic spelling; three others are higher 
, in spelling and vocabulary; and two are higher in spelling only. 
A significant difference exists between high and lovl' mental age groups 
r1 and achievement in spelling according to both the paired comparison and 
I 
partial correlation studies. In spite of this, data for a number of children 
1 
'T 
II 
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evidencing deviation from the general findings are presented in Table 28. 
TABLE 28 
ATYPICAL PUPILS--HIGH IN SPELLING AND LOW IN MENTAL AGE 
(Recognition of Homophones , Visual Memory, and Pronunciation Held Constant) 
II Cases CA Hom Vis Pro MA Voc Sp Pho 
H-1 H- L H-L H-1 H-1 H-L H-L H-L. H-L 
I 325-294 138-135 152-151 46-49 20-22 140-124 29-25 11-17. 13-25 
j356-179 143-133 188-180 45-46 35-34 150-138 35-:rl. 28-,22 40-43 
373-070 133-134 158-151 50-52 30-24 154-132 45-25 18-21 30-37 li 
088-021 126-138 176-178 51-54 43-46 141-123 29-~ 19-28 35-41 
115-162 131-143 190-196 53-51 47-52 157-139 51-45 30-~ 43-!:rJ± I 
I 
I 231-145 130-134 211-211 53-54 49-46 177-159 44-.21 35-.:2£ 43-47 I 
1245-292 126-135 167-166 59-55 34-36 159-126 34--hl:. 24-~ 36-33 
II ;288-051 132-132 172-170 55-57 27-24 150-125 30-24 23-26 38-30 
186-339 124-127 178-170 58-59 33-35 151-132 34-24 28-29 36-36 11 j! 205-096 145-140 173-171 57-59 35-36 149-130 32-27 12-18 28-30 
p 
303-271 132-130 179-175 56-59 52-53 141-127 29-.:2£ 19-22 37-35 
1250-158 129-131 183-18L~ 57-57 40-41 168-144 36-.21 28-.21 41-43 I 
1217-171 128-132 180-188 59-58 43-41 148-135 24-21 18-24 37-36 
I 173-323 133-128 188-189 56-56 51-51 154-141 36-35 28-29 /+1-43 
i 071-149 124-126 202-209 57-58 48-48 158-141 44-.21 28-39 45-46 11 
351-144 132-123 202-205 57-59 49-49 156-144 32-~ 31-37 39-45 lj 
1 030-155 129-134 166-169 61-61 32-29 155-142 37-34 30-33 35-39 I 
346-116 128-128 163-163 60-61 32-32 141-124 27-E 27-28 39-36 
1234-226 132-128 160-169 60-62 44-41 159-136 32-32 25-30 34-38 I 
I 180-067 130-125 178-178 64-60 40-42 150-126 41-14 25-27 34-41 
I 002-172 127-130 172-170 60-64 l~3-42 159-144 49-16 20-26 39-39 
I 069-283 128-130 183-185 64-64 41-42 159-145 40-19 27-28 l;J.-36 
1332-035 131-146 185-188 60-61 5;2-46 152-136 39-31 20-.:2£ 37-46 I 
216-168 127-126 192-196 61-61 55-54 161-142 47-45 28-.:2£ 41-45 
006-152 130-123 187-186 62-62 56-55 147-132 41-24 36-21.. 48-47 l 
038-219 129-132 200-206 64-63 48-50 165-150 41-34 33-27. 45-46 1 
310-342 133-128 200-205 63-63 47-53 165-145 40- 21 33-2.7. 40-45 
, 161-402 125-129 211-211 63-62 46-51 179-146 56-35 35-41 44-48 
I' 056-2u 123-128 211-210 64-63 53-56 165-147 51-44 38-22_ 50-47 I 370-320 124-133 173-170 68-67 45-47 149-127 31-33 26-.21 34-41 'I 
(concluded on the next page) 
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TABLE 28 (concluded) 
netic spelling, and vocabulary; 21 are high in both spelling and phonetic 
spelling; 4 are high in spelling and vocabulary; and 9 are high in spelling 
only. 
Table 29 presents data for 40 atypical pupils who are high in spelling 
I achievement and low in writing from visual memory . 
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TABIE 29 
ATYPICAL PUPILS--HIGH I N SPELLING ACHIEVEMENT 
ANu LOW IN VJRITING FROM VISUAL MEJIORY 
1 (Mental Age , Recognition of Homophones, and Pronunciation Held Constant) 
Cases MA CA Hom Pro Vis Voc Sp Pho 
H-L H- L H-L H-L H-L H-1 H-L H-L H-L 
305-187 136-140 132-128 189-196 45-30 63-53 29-29 30-~ 4.2-48 
124-193 137-131 127-127 188-195 52-58 67-55 27-!±2. 28-31 40-31 
1 o26-237 135-131 126-142 184-194 31-36 61-43 24-17 18-~ 25-44 
022-369 159-165 127-123 172-163 43-45 60-49 49-27 20-25 39-33 
11 091-173 ll:-9-154 130-133 179-188 51-51 66-56 21-22, 23-28 28-41 
1
1326-185 152-148 136-134 168-173 39-35 63-52 40-32 25-27 36-33 I 
215-018 138-lL>l lhl-126 161-171 27- 21 59-43 07-26 12-19 26-22 jl 
,, 064-138 131-132 135-127 163-173 25-28 63-53 14-~ 16-20 24-31 I 
'273-085 118- 116 138-158 167-174 31-25 50- 39 32-00 17-18 28-2.§. 
294-315 121.-128 135-153 151-161 22-18 49-38 25-29. 17-19 25-32 1 
234-074 159-154. 132-125 160-155 44-hl:. 60-49 32-27 25-29 34-43 
236-106 150-150 124-129 189-182 43-45 61-51 43-60 31-36 47-49 
1' 356-196 150-154. 143-124 188-187 35-31 45-16 35-19 28-,22 40-L>7 
,328-022 145-145 133-124 189-188 45- 45 66-56 41-35 24-26 39- 47 1378-158 147-144 132-131 187-184 44-41 67-57 27-51 30-31 46-43 
1359-363 147-147 134-144 185-188 38-35 42-30 40-42 19-33 33-44 II 
374-028 138-141 136-134 186-185 45-48 59-46 29-2.§. 28-2£ 34-45 
1180-199 150-152 130-123 178-175 40-40 64-54 41-25 25-.TI-. 34-42 
I 069-009 159-157 128-126 183-181 41-45 64-53 40-32 27-28 Lt.l-32 
1311-337 138-142 14LI.-139 190-193 45-40 63-54 36-26 2?-:g 34-46 
I 
,384-162 138-139 146-143 199-196 50-52 61-51 32-45 31-36 44-h4 
I 14.5-145 134.-124 196-195 45-44 67-58 29-!±2. 33-27 45-41 '259-257 
1141-202 150-151 129-127 193-190 50-h8 6h-49 46-35 31-~ 45-50 
307-331 148-145 127-133 203-200 41-42 55-36 47-30 26-28 39-42 
11 265-34l 148-llt6 125-118 201-207 46-48 70-56 22-31. 38-39 48-44 
071-206 158-157 124-133 202-200 48-4.5 57-40 44-39 28-.:22 45-48 
058-393 158-159 129-127 201-207 54-57 66-52 39-40 34.-41 h?-49 
395-299 142-143 134-125 214-213 55-59 70-57 40-!±J.. 39-!±.2. 47-48 'I 
077-263 16?-166 133-143 194-191 49-46 68-42 42-!£1. 34-2.§. 47-45 
117-148 124-125 130-142 143-142 23-20 51-30 19-21 •14-16 20-29 
(concluded on the next page) 
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TABLE 29 (concluded) 
Cases MA CA Hom. Pro Vis Voc Sp Pho 
H-L H-L H-1 H-L H-L H-L H-L H-L H- L 
248-394 135-136 137-131 145-147 28-27 55-05 16-24 06-20 07-34 
325-335 140-143 138-137 152-152 20-16 46-37 29-27 11-12 13-22 ,, 
10-21 086-249 140-141 149-143 157-153 35-29 51-42 19-29 23-34 
,, 016-21~0 148-149 139-130 153-153 33-31 62-46 30-17 15-21 24-.:22. 
II 
345-128 131-131 142-132 160-166 29-30 55-hO 17-2.Q 10-21 16-.2Q 
163-166 44-25 12-26 107-131 133-137 133-130 19-23 12-19 2~.-23 
I 272-327 141-142 128-130 166-164 38-34 58-47 21-.2.2_ 15-19 29-.21 I 082-0L,3 148-144 121-151 163-161 43-43 62-53 34-31 22-26 36-37 _ , 
I 129-227 
,, 222-169 
136-132 123-142 173-170 46-42 63-52 34-31 20-22 39-37 
I 
I 
139-142 123-132 171-173 29-35 63-53 25-.22 18-2L.. 31-25 I 
- · !I 
I 
Although the general restllts (based on ll8 pairs in the paired com-
parison) indicated a significant difference between spelling achievement 
and high visual memory achievers, the 40 cases represented in Table 29 and 
I 
selected from the 118 show evidence of deviation. The extent to which they 
1
: 
deviate is revealed by the following: 12 of the 40 are high in spelling, 
phonetic spelling, and vocabulary; 15 are high in spelling and phonetic 
spelling; 10 others are high in vocabulary and spelling; and 3 are high in 
spelling only. 
The critical ratios for the paired comparison study indicate that 
there is a significant difference in phonetic spelling achievement between 
(a) high and low homophone groups; and (b) high and low pronunciation 
groups . Results of the partial correlation study confirm these significant 1 
differences. A number of cases which are in opposition to these general 
findings are presented in the next t wo tables. 
In Table 30 there are 14 atypical cases represented. These cases are 
Holding constant mental age, writing from visual memory, and pronuncia~ 
tion, and then using recognition of homophones as the variable to compare 
with phonetic spelling resulted in 91 pairs . From this number the 14 rep-
resented in Table .30 were obtained. The extent to which these dev-lates 
from the general findings of the paired comparison may be noted in the 
following comments . Two of the 14 are lri,gher than their partners in the 
pairs in phonetic spelling, spelling, and vocabulary; five are higher in 
phonetic spelling and spelling; two are higher in phonetic spelling and 
vocabulary; and two others are higher in phonetic spelling only. 
I 
I. 
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In Table 31 there are 21 cases whose spelling achievement scores are 
not consistent with the findings of the paired comparison and partial cor-
relation studies. 
TABlE 31 
ATYPICAL PUPILS-F..IGH IN PHONETIC SPELLING AND LOIN IN PRONUNCIATION 
(Mental Age, Recognition of Homophones, and Visual Memory Held Constant) 
Cases MA CA Hom Vis Pro Voc Sp Pho II 
H-L H-I. H-L H-L H-L H-L H-L H- L H-L I 
I 304-131 134-137 146-130 166-166 30-25 44-23 34-26 05-19 17-~ I 
1300-0ll 139-139 131-140 147-142 50-54 l~o5-22 36-36 15-2,2 24-41 
260-268 139-138 129-139 160-159 51-54 46-24 19-26 18-1.2 36-42 I 
153-187 142-140 128-128 188-196 53-53 48-30 43-29 20-~ 40-48 I 
162-337 139-142 143-139 196-193 51-5~- 52-40 45- 26 36-32 44-46 
1 318-109 147-145 127-125 182-180 52-54 54-25 26-~ 20-21 26-~ 
I 060-179 138-138 132-133 185-180 49-46 52-34 16-.TI 21-,22 37-43 11 
272-093 141-140 128-133 166-163 58-57 38-26 21-26 15-21 29-35 I 
1 374-15~- 138-140 136-133 186-182 59-57 45-30 29-1:±2:. 28-36 34-46 
177-288 150-150 130-132 173-172 57-55 43-27 29-.2Q 24-23 31-~ 
! 336-158 146-144 134-131 192-184 59-57 55-41 35-51 29-21. 42-!r)_ II 
321-172 149-144 123-130 175-170 62-64 58-42 23-16 23-26 35-ft 384-255 138-142 146-129 199-202 61-63 50-38 32-30 31-~ M~o-4 
1332-050 152-152 131-134 186-175 60-62 52-40 39-36 20-~ 37-43 I 
'198-099 148-144 125-129 185-186 61-60 43-31 26-~ 29-26 40-42 
I 
62-64 319-146 156-159 127-125 193-198 59-47 42-!tl±. 36-36 43-45 lj 
091-378 149-147 130-132 179-187 66-67 57-44 21-gz 23-.2.Q 28-46 I 
292-398 126-121 135-133 166-156 55-54 36-15 41-21 25-18 33-36 
11 193-119 131-134 127-131 195-191 55-55 58-44 45-24 31-21 31-33 1 
11 130-346 145-141 131-128 166-163 63-60 49-32 34-27 18- 27 34-2_2 I 
i' 036-396 139-140 134-134 217-~20 65-64 57-44 32-30 36-.TI 47-48 1 
When mental age, writing from visual memory, and recognition of homo-
phones are held constant in the paired comparison while pronunciation is 
the variable used for comparison, the result is 86 pairs . 'li.'Venty-one of 
the 86 may be classified as deviates. The data in Table 31 show these 
- r --
l 
I 
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atypical pupils who are high in phonetic spelling and low in pronunciation. 
Six of the cases are high in phonetic spelling, spelling, and vocabulary; 
I 
seven are high in phonetic spelling and spelling; four are high in phonetic 
spelling and vocabulary; and four are high in phonetic spelling only. II 
An analysis of the data by the paired con~arison technique reveals a 
significant difference in knowledge of meanings of reading vocabulary 
between (a) high and low homophone groups; (b) high and low mental age 
groups; and (c ) high and low pronunciation groups . Results of the partial 
correlation study substantiate these significant differences . Even though 
the differences are significant, a number of deviates m~ be found among 
1 the pairs in the paired comparison s tudy. The three tables which follow 
reveal data for these at~~ical cases . 
In Table 32 there are data for 27 deviates who are low in recogni tion , 
of homophones and high in knowledge of meanings of r eading vocabulary . 
TABlE 32 
I, ATYPICAL PUPILS-HIGH IN VOCABULARY AND LON IN HOMOPHONES 
I (Mental Age , Visual Memory, and Pronunciation Held Constant) 
I Cases MA CA Vis Pro Hom Voc Sp Pho 
I H-1. H-L H- L H-1 H-1 H- L H-L H- L H-1 
237-128 131-131 142-132 43-40 36-30 194-166 17-30 34- 21 44- 30 
233-300 142-139 128-131 53-50 46-45 180-147 34-.2£ 23-15 37-24 
1187-264 1L~0-139 128-125 53-52 30-32 196-145 29- ..:g 32-18 48-38 
242-014 141-139 127-140 50-54 25-22 170-11J.2 24- .2§. 11-2.2. 22-31 
212-225 138-140 133-138 46-46 23-20 176-152 10-.?_<i 10- ll 17-13 
118-047 135-135 128- 139 59-59 49-45 200- 177 32-~ 34-21 h5-39 
253-173 152-154 127-133 59-56 55-51 217-188 35-.2£ 34- 28 46-41 I 
' 341-080 146-146 118- 141 56-57 48-47 207-181 31-.2!!:. 39- 23 44- 32 
076-238 148-145 135-137 57-58 56-52 207-184 26-22_ 26-31 39-42 1 
181-006 148-147 126-130 57-62 59-56 222-197 37-41 35-36 46-48 
I ( conclu~e~ on _!-h~- ~e~ :page ) t~- - - -- -
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TABLE 32 (concluded) 
Cases !tEA CA Vis Pro Hom Voc Sp Pho 
H- L H-L H-1 H-L H-L. H-L H- L H-L H-L 
347-100 153-153 141-141 58-57 38-38 178-143 24-27 25-18 36-38 ,1 298-129 137-136 124-133 61-63 52-46 206-173 22-2b_ 36-20 47-39 
255-137 142-139 129-126 63-63 38- 39 202-167 30-ltJ: 32-30 46-41 
099-016 144- 11.:.8 129-139 60-62 31- 33 186-153 29- .2Q. 26-15 42-24 
198-082 148-148 125-121 61-62 43-l~3 185-163 26-34 29- 22 40-36 ' 
I 
283-333 145-148 130-124 64-62 42-47 185-164 19-41 28-28 36- 37 
219-131 150-152 132-131 63-60 50-52 206-185 34-,22 37-20 46-37 I 
075-203 154-153 126-126 66-67 58-59 226-192 29-1!:. 35-2.§. 47-45 I 
289-184 133-134 140-146 65-67 49-48 204-171 24-27 38- 33 46-37 1 
259-357 145-149 134-124 67-68 45-l~5 196-173 29-21 33- 26 45-34 :1 
078-330 146-147 133-135 66-67 56-58 213-175 35-41 34-12. 47-46 II 
092-400 153-154 126-124 66-65 50-45 190-163 29-~ 37-28 44-36 
054-353 150-155 120-138 65-68 54-48 203-177 35-40 39- 29 47-43 
I 197-127 152-152 123-131 71-73 57-58 210-188 50-2. 43-43 49-49 II 
081-156 150-lh-5 133-125 56-61 24-28 186-160 21-12. 18-19 32-24 
'I 
146-002 159-159 125-127 64-60 47-l~3 198-172 44-49 36-20 45-39 
11 114-250 163-168 128-129 61-57 4l~-40 204-183 29-.22 35- 28 46-41 
When mental age, visual memory , and pronunciation are held constant 
II 
I 
in the paired comparison study and recognition of homophones is the vari- I 
I able used for comparison with vocabulary, the result is 91 pairs . Twenty-
seven of the 91 pairs include atypical pupils, as shown in Tabl e 32 . Three 
of these 27 are higher than their partners in knowledge of meanings of 
vocabulary, in spelling achievement , and in phonetic spelling. Two others 
are higher than the partners in vocabulary and phonetic spelling; four are 
higher i n vocabulary and spelling; and 18 are higher than their partners 
in vocabulary only. 
A significant difference is indicated between knoVlledge of meaning of 
vocabulary and high mental age . In contrast to thi s general finding, there 
I 
, 
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are 30 pairs (of the 122 in the paired comparison study) in which evidence 
of deviation is noted. Table 33 shows the data for these 30 pairs . 
TABLE 33 
ATYPICAL PUPILS-HIGH IN KNOWLEDGE OF MEANINGS OF READING VOCABULARY 
AND L()IJ IN MENTAL AGE 
II 
I (Recognition of Homophones, Visual Memory, and Pronunciation Held Constant) 
I' 
Cases CA Hom Vis Pro MA Voc Sp Pho 
H-L H-L H-L H-L H-L H-L H-L H-1 H-L 
130-136 153-156 46-47 
II 
1 240-312 31-37 149-128 17-27 21-17 33-20 
1
. 
' 369-D49 123-140 163-162 49-49 45-39 165-131 27-21. 25-19 33-33 1 
11 364-302 126-125 170-173 49-49 47-49 145-125 35-~ 27-17 44-32 
I 356-179 143-133 188-lgo 45-46 35-34 150-138 35-21 28-.U 40-43 
280-228 128-137 156-155 53-52 22-16 134-119 24-26 19-18 28-35 I 
199-227 123-142 175-170 54-52 40-42 152-132 25-21. 31-22 42- 37 
I 088-{)2]_ l26-l3g l76-l7g 51-54 43-46 141-123 29-40 19-28 35-£ 35-~ I+ 231-145 130-134 2Ll-2ll 53- 54 49-46 177-159 44-.21 43-47 
245-292 126-135 167-166 59-55 34-36 159-126 34-41 24-25 36-33 
177-047 130-139 173-177 57-59 43-45 150-135 29-~ 24-21 31-39 
303-271 132-130 179-175 56-59 52-53 141-127 29- .:?E. 19-22 37-35 ~1 I 250-158 129-131 183-184 57-57 40-41 168-144 36-.21. 28-21, 41-43 
II 217-171 128-132 180-188 59-58 43-41 148-135 24-21. 18-24 37-36 
I l70-D22 129-124 189-188 56-56 45-45 160-145 34- 2.2. 32-26 44-47 
II 068-366 126-127 194-194 56-57 55-54 177-143 27-~ 33- 23 44-36 11 
I 071-149 124-126 202-209 57-58 48-48 158-141 44-21. 28-..2.2. 45-46 
, 351-144 132-123 202-205 57-59 49-49 156-144 32-49 31-37 39-45 
346-116 128-128 163-163 60-61 32-32 141-124 27-E 27-28 39-36 
011-305 132-132 180-189 60-63 44-45 155-136 24- 29 34-30 38-42 '1 
214-141 133-129 194-193 63-6L~ 48-50 170-150 3~.-46 26-31 45-45 I 
387-095 128-137 194-197 61-60 58-56 149-132 29-40 31-31 47-42 
1114-255 128-129 204-202 61-63 44-38 163-142 29-30 35- 32 h6-46 
190-324 129-128 216-218 63-63 58-57 166-153 51-3_ 45-44 50-48 
370-320 124-133 173-170 68-67 45-47 149-127 31- 22_ 26-.:g 34-41 
258-184 128-146 174-171 66-67 47-48 150-134 22-~ 27-2.2 43-37 I 
401-163 132-130 190-194 65-67 50-48 152-138 37-41 35-I:JA 43-49 .. 
092-097 126-130 190-190 66-69 52-50 153-138 29-B. 37-37 44-43 
348-D36 126-134 214-217 66- 65 58-57 157-139 31-t% 43-36 50-47 
113-395 123-134 212-214 70-70 55-55 170-142 21.,.-4 40-39 49-47 
084-197 129-123 213-210 70-71 57-57 170-152 29-~ 43-43 50-49 
II 
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Among the atypical pupils vwho are high in knowledge of word meanings 
of reading vocabulary and low in mental age, eight are higher than their 
pair partners in vocabulary, spelling, and phonetic spelling. Six are 
higher than their partners in vocabulary and spelling; four others are 
, higher in vocabulary and phonetic spelling; and twelve are higher in vocab-
ulary only. 
Data for atypical pupils who are high in knowledge of meanings of 
reading vocabulary and low in pronunciation are presented in Table 34. 
TABlE 34 
ATYPICAL PUPILS-HIGH IN KNOWLEDGE OF MEANINGS OF READING VOCABULARY 
AND LOW IN PRONUNCIATION 
(Mental Age, Recognition of Homophones, and Visual Memory Held Constant) 
Cases MA CA Hom Vis Pro Voc Sp Pho 
H-L H-1 H-1 H-1 H-L H-L H-L H-L H-1 
183-070 137-132 147-134 147-151 52-52 36-24 22-25 27-21 41-37 I 
260-368 139-138 129-139 160-159 51-54 46-24 19-26 18-19 36-42 
1 066-242 142-141 130-127 170-179 50-50 41-25 10-~ 24-11 39-22 ,, 
I 11 233-169 142-142 128-132 180-175 53-54 47-35 34-22. 23-24 37-35 II 
318-109 147-145 127-125 182-180 52-54 54-25 26-..2_g 20-21 26-38 I 
' 244-037 126-131 133-135 158-152 47-46 48-24 27-J.Q 11-14 23-23 I 
II 060-179 138-138 132-133 185-180 49-46 52-34 16-21 21-.22. 37-!±2.. I 
272-093 141-140 128-133 166-163 58-57 38-26 21-26 15-21 29-}2 
I 374-154 138-140 136-133 186-182 59-57 45-30 29-~ 28-.2.§. 34-46 
177-288 150-150 140-132 173-172 57-55 43-27 29-..2Q 24-23 31-38 
076-307 148-148 135-127 207-203 57-55 56-41 26-frJ.. 26-26 39-39 
336-159 146-144 134-131 192-184 59-57 55-41 35-21 29-21 42-!±2. 
123-120 139-139 130-132 191-187 62-60 57-37 35-21. 29-28 40-40 
135-155 141-142 127-134 174-169 63-61 48-29 27-21±. 25-,22. 39-39 
' 198-099 148-144 125-129 185-186 61-60 43-31 26-~ 29-26 40-42 1 
(concluded on the next page) 
-- -
100 
TABLE 34 (concluded) 
I Cases !viA CA Hom Vis Pro Voc Sp Pho 
H-1 H-1 H-1 H-1 H-I. H-1 H-L H-L H-L ' 
319-146 156-159 127-125 193-198 62-64 59-47 42-44 36-36 43-45 
1 091-378 149-147 130-132 179-187 66-67 57-44 21-27 23-30 28-46 I 
188-105 142-139 137-125 196-186 49-52 56-43 27-21. 30-12 44-29 I 
I 086-325 140-140 14.9-138 157-152 51-46 35-20 19-29 10-11 23-13 
I 152-104 132-128 123-129 196-198 62-61 55-43 24-.22 37-27 47-40 
2ll-343 156-156 134-129 194-190 65-64 60-45 34-40 40-34 47-46 
006-236 147-150 130-124 197-189 62-61 56-43 41-k.2 36-31 48-47 
400-258 154-155 124-129 163-166 65-61 45-32 34-21. 28-30 36-35 
238-326 150-152 128-136 174-168 66-63 47-39 22-40 27-25 43-36 
034-338 143-149 131-132 177-180 66-70 52-34 34-22 35-26 46-40 
II 
Table 34 reveals the extent to which 25 atypical pupils differ in 
knowledge of meanings of vocabulary when mental age, recognition of homo-
phones, and writing from visual memory are held constant in the paired com-
/ 
paris on study whil e pronunciation is used for comparison with vocabulary. 
Six of the 25 cases are higher than their partners in the pairs in know-
ledge of meaning, i n spelling, and phonetic spelling. Five others are 
higher than their partners in vocabulary meaning and spelling; four are I 
I 
higher in vocabulary meaning and phonetic spelling; and ten are higher than 11 
their partners in vocabulary only. 
Using a different approach, an additional attempt to point out deviates • 
has been made . In this procedure . all pupils who achieved a score higher 
than 1 standard deviation above the mean (36 or higher) have been selected 
from the 402 cases . This search located 85 pupils as revealed in Table 35 . 
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TABLE 35 
DISTRIBUTION OF HIGHEST 85 SPELlERS ON OTHER TESTS 
High Average LO't'l' 
Variable 
Above tl S.D. Within tl S.D. Below 1- S.D. 
f rom Mean and -1 S.D. of Mean of Mean 
Number Per Cent Number Per Cent Number Per Cent 
Phonetic Spelling 63 74 22 26 0 0 
Vocabula.ry 32 38 49 58 4 5 
1 Mental Age 29 34 55 65 1 1 
Homophones 48 56 35 41 2 2 
I Prommciation 42 48 41 48 2 2 
1 Visual Memory 36 42 48 56 1 1 
On the basis of the data presented in Table 35, there are ten of the 
highest 85 spelli ng achievers who can be classified as low achie-vers in 
certain of the other tests. Since mental age, recognition of homophones, 
and writing from visual memory are important to spelling achievement, at 
least four of these ten might be considered deviates. Individual scores 
for these t en cases who are high in spelling and unexpectedly low in other 
tests are shown in Table 36. 
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TABLE 36 
SCORES OF TEN OF HIGHEST SPELLERS RANKING LOW IN OTHER TESTS 
" 
========================================== ! 
Pupil MA CA Voc Sp-Pho Hom Vis Pro 
Below -1 S .D. in Vocabulm7 
342 145-128 21 37-45 206 63 53 
298 137-124. 22 36-47 206 61 52 
392 146-126 21 49-50 235 70 57 
265 148-125 22 38-48 201 70 46 
Belov; -1 S. D. in Mental Age 
167 121-133 44 46-49 214 69 56 
Below -1 S.D. i n Visual MemoT7l II 
' 
263 166-143 49 36-45 191 42 46 I 
I 
Below -1 S .D. in Pronunciat ion I 
154 140-133 42 36-46 182 5'7 30 I 
014 139-140 36 39-41 142 54 22 
Below -1 S .D. in Homo12hones 
012 135-131 30 37- 37 152 52 35 
014 139-140 36 39-1~1 142 54 22 
In view of the possibility that many unmeasured factors may have been II 
involved in making these ten individuals deviates, it seems unwise to I 
I 
attempt to draw any specific conclusions on the bas i s of the data presented I 
1 in Table 36 . 
After locati ng the highest spelling achievers, a search was made for 
the 85 lowest spelling achievers . Table 37 reveals the distribution of 
' these cases in terms of their achievement in the other tests . 
I 
,I 
I 
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TABlE 37 
DISTRIBUTION OF LOWEST 85 SPELLERS ON OTHER TESTS 
High Average Low I 
Above fl S.D. Within fl S.D. Below -1 S.D. II Variable from Mean and -1 S.D. of Mean of Mean 
Number Per Cent Number Per Cent Nu..rnber Per Centl 
jPhonetic Spelling 1 1 28 33 57 67 
Vocabulary 0 0 50 59 35 41 
Mental Age 0 0 49 58 36 42 
Homophones 0 0 37 44 43 51 
Visual Memory 0 0 50 59 35 41 
Pronunciation 9 11 32 38 44 52 
The number and per cent of the lowest 85 spellers achieving at three 
different levels in the other tests are shown in Table 37. Ten of these 
individuals are high achievers in two other tests. Data for these indi-
viduals are shown in Table 38. 
TABLE 38 
SCORES OF TEN OF THE LOftiEST 85 SPELLERS RANKING HIGH IN OTHER TESTS 
I Pupil MACA Voc Sp-Pho Hom Vis Pro 
Above t_l S.D. in Phonetic SEe11ing 
287 129-136 25 19-46 175 65 56 
Above f:..1 S.D. in Pronunciation 
287 129-136 25 19-46 175 65 56 
308 128-136 29 13-32 192 60 52 
130 145-131 34 18-34 166 63 49 
302 125-125 36 17-32 173 49 49 
244 126-133 27 11-23 158 47 48 
005 137-133 29 19-36 165 50 46 
260 139-129 19 18-36 160 51 46 
300 139-131 36 15-24 147 50 45 
304 134-11~6 34 05-17 166 30 44 
1-, 
II 
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Because of the number factors not measured and some that probably 
could not be dete~nined , such as at titude and emotional reaction during the 
ll testing, any attempt to draw conclusions on the basis of the data gi ven 
' here for these lowest ten spellers would probably be unwise . 
II 
CHAPTER IV 
ANALYSIS OF NEVf MEASURES 
In some instances, one sound may be represented by different groups 
of letters. The ability of fifth grade children to recognize these dif-
ferent groups of letters representing a sound has been included in this 
study. The measure used to determine this phase of phonetic abilities is 
called recognition of homophones . So far as is known, this test is unique. 
Also, it is evident from the previous chapter that ability to notice dif-
ferent spellings of the same sound is important in spelling, phonetic 
spelling, and knowledge of meaning of reading vocabulary. Therefore, the 
need to know more about the performance of the items and choices therein 
seems important. 
For the other two informal tests constructed by the writer, the basic 
idea and procedure certainly are not unique. However, the scheme employed 
in constructing these and the dual use of certain items suggest a need to 
determine the value and performance of the items contained in both. 
This chapter contains an item analysis of the measures call ed recog-
nition of homophones, vvriting from visual memor-y-, and pronunciation of 
coined words . 
The item analyses reported in this chapter are based upon data for the 
highest 110 and the lowest 110 pupils in each of the three tests. The 
number 110 represents slightly more than 27 per cent of the base number, 
402 . 
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In reporting the data in each table, the following information is 
included: (a) per cent of correct responses for each item for the hiehest 
110 pupils; (b) per cent of correct responses for each item for the lowest 
llO pupils; (c) a difficulty value or 11p11 indicating the proportions of 
correct responses for the total number of cases; (d) a discrimination index 
, or 11 r 11 which is the biserial correlation of each item wit h the total test 
score; and (e) an indication that the item is accepted or rejected. 
11 
The Item Analysis Table by Chung-Teh Fan was used to obtain indices 
of difficulty and discrimination. His table also includes a delta value 
which is not reported in this study. 
Several factors were considered in determining whether to accept or 
reject an itam. If an item had an index of discrlinination equaling or 
greater than . 25 , it could be accepted provided that it was accompanied by 
an index of ease or difficulty ranging from .25 to . 90 . By using these 
indices as a basic criteria, it is possible to retain items which provide 
a range of ease and difficulty wide enough to encourage and to challenge 
intermediate grade pupils who might be working with this test. 
1 . Item Analysis of Recognition of Homophones 
Some indication of the general performance of the recognition-of-
homophones test is presented in Table L,, which shows the frequency distri-
bution of scores for 402 children on recognition of homophones . The range 
is large , extending from 125 to 235 ·when the highes t possible score is 250 . 
The mean is 181. 80 . Great variability is indicated by the standard devia-
1Jchung-Teh Fan, Item Analysis 'rable , Educational Testing Service , 
Princeton, New Jersey, 1952. 
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tion of 21.25. 
Reliability of the test itself, obtained b.1 the split-half method, is 
.95 with a standard error of .00"/.. The zero order correlations between 
recognition of homophones and the other tests in this study are: visual 
roomory, .52; pronunciation, .78; mental age, .46; vocabulary, .52; spelling, 
.80; and phonetic spelling, .78. 
I 
Holding constant mental age, visual memory, and pronunciation in the 
paired comparison technique, and using recognition of homophones as a vari- 1 
able for comparison, disclosed significant differences between high and low 1 
homophone groups for achievement in: (a) spelling (critical ratio of 5.68); 
(b) phonetic spelling (critical ratio of 5. 92); and (c) lmowledge of mean-
ings of vocabulary (critical ratio of 3. 32). Confirmation of these signi-
ficant differences has been obtained from the partial correlation study in 
which the correlation of recognition of homophones with spelling is .5276; 
with phonetic spelling, .4636; and with vocabular.y, .1673. 
Data resulting from an item an~ais of recognition of homophones 
appear in Table 39. 
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TABLE 39 
ITEM: AliJALYSIS OF RECOGNITION OF HOMOPHONES 
Per Cent Per Cent 
Correct Correct Difficulty Dis cr imina- Accepted Item for Top for Bottom Index tion Index or 
110 Pupils 110 Pupi ls or p or r Rejected 
l. aid 
a . ed 100 93 -~t Rejected 
b . a de 100 90 Re jected 
c . ode 100 97 Re jected 
d . i de 99 g2 .g7 .17 Rejected 
e . eighed g3 46 . 65 .40 Accepted 
2. eeze 
a . ize 98 g4 . 92 . 40 Re jected 
b . eas e 9g 77 . 90 .48 Accept ed 
c . ei ze 76 72 • 7L.,. . 05 Re jected 
d. ees 93 77 .86 .29 Accepted 
e . eas 80 29 .55 . 51 Accepted 
3. ood 
a . ode 70 42 . 60 . 36 Accepted 
b . ord 98 70 .8? . 54 Accepted 
c . ould 8~. 35 .61 . 51 Accept ed 
d . od 56 32 .44 . 25 Accepted 
e . a.rd 100 100 Re jected 
4. irth 
a . orth 10 20 - .15 -. 18 Rejected 
b . eth 94 60 . 79 .48 Accepted 
c . art h 89 80 .85 .16 Rejected 
d . erth 99 96 Rejected 
e . outh 100 95 Re jected 
5. air 
a . ere 33 35 • 35 .oo Rejected 
b . ire 91 54 .74 . 36 Accepted 
c . are 30 34 .34 .oo Re j ected 
d . eir 71 65 . 68 .07 Re jected 
e . ear 16 ~-7 . 31 -. 36 Re j ected 
~<-No values are recorded when the difficulty is over . 95 or under . 05 
(cont inued on the next page ) 
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TABlE 39 (continued) 
Per Cent Per Cent 
Correct Correct Difficulty Dis criinina- Accepted Item for Top for Bottom Index tion Index or 
110 Pupils 110 Pupils or p or r Rejected 
6. urse. 
a . erze 66 66 . 66 .oo Rejected 
b . erse 95 64 . 82 . L1.8 Accepted 
c . urze 70 50 . 60 .21 Rejected 
d .• erce 93 56 . 77 .49 Accepted 
e . arse 97 74 .88 .46 Ac cepted 
7. ence 
a . ens 60 48 • 5L~ .12 Rejected 
b. ince 72 34 .58 .38 Accepted 
c . ense 90 72 . 82 .28 Accepted 
d. ins 88 67 .78 .29 Accepted 
e. ents 59 40 . 52 .u. Rejected 
8. sion 
a . son 90 65 .79 . 35 Accepted 
b. ton 98 79 . 90 .46 Accepted 
c . tion 90 55 .74 .44 Accepted 
d . zion 70 47 . 59 .24 Rejected 
e. f ion 94 84 .89 . 23 Rejected 
9. ite 
a. ete 95 66 . 83 . 46 .Accepted 
b. ight 100 77 Rejected 
c. ike 95 70 . 84 • L>2 Accepted ' 
d . ote 99 96 Rejected 
e . it 100 84 Rejected 
10 . een 
a . ean 94 55 . 77 .52 Accept ed 
b. ine 17 30 .23 -. 17 Rejected 
c . une 99 89 . 95 .41 Rejected 
d . ene 97 36 . 72 . 71 Accepted 
e . ien 37 40 . 38 -. 03 Rejected 
11. i 
a. y 34 45 . 39 - .12 Rejected 
b. ie 88 84 . 86 .07 Rejected 
c. oy 100 100 Rejected 
d . eye 97 80 . 90 .40 Accepted 
e . igh 92 30 . 64 . 65 Accepted 
( cont:inued on the next page) 
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TfiliLE 39 (c ontinued) 
Per Cent Per Cent 
Correct Correct, Difficulty Discri..r1rina- Accepted Item for Top for Bott om Index tion Index or 
110 Pupils 110 Pupils or p or r Rejected 
12 . ell 
a . elle 75 59 . 67 .18 Rejected 
b. al 97 68 .85 .51 Accepted 
c. el 97 75 .88 .45 Accepted 
d . il 99 74 .78 .09 Rejected 
e , eel 94 69 .83 .40 Accepted 
13. ane 
a . aim 100 76 Rejected 
b . a in 97 84 .92 .34 Accepted 
c . ein 50 38 .44 .12 Rejected 
d . ene 88 58 .74 . 38 Accepted 
e . eign 65 20 .42 .46 Accepted 
14. ire 
a. iore 37 37 .37 .oo Rejected 
b . yre 40 34 .37 .07 Rejected 
c . air 100 82 Rejected 
d . ier 98 80 . 91 .45 Accepted 
e . uer 95 92 . 94 .10 Rejected 
15 . ought 
a . aut 84 49 .68 .41 Accepted 
b, ught 64 54 . 59 .11 Re j ected 
c , aught 97 74 ,88 . 46 Accepted 
d . ort 77 65 . 71 .14 Rejected 
e. eught 77 79 Rejected 
16. old 
a . ould 70 60 .65 .11 Rejected 
b. oled 85 52 .70 . 38 Accepted 
c . oal 92 54 .75 .48 Accepted 
d. olled 77 L~9 . 62 .28 Accepted 
e , owed 94 70 .83 . 39 Accepted 
17 . f 
a . ft 87 52 . 71 .41 Ac cepted 
b. ph 89 50 . 71 .46 Accepted 
c , ff 95 97 Rejected 
d , gh 38 12 .24 . 34 Accepted 
e . pt 94 92 .93 ,06 Rejected 
(continued on the next page) 
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TABLE 39 (continued) 
Per Cent Per Cent 
Item Correct Correct Difficulty Dis crimina- Ac cepted for Top for Bottom Index tion Index or 
110 Pupi ls 110 Pupils or p or r Rejected 
18. aze 
a . aze 88 65 .?7 .31 Accepted 
b. ase 64 72 . 68 -.09 Rejected 
c . ays 78 36 . 58 .43 Accepted 
d . aise 82 57 . 70 .29 Accepted 
e . aize 96 82 . 90 .33 Accepted 
19. uff 
a . ove 87 80 .84 .12 Rejected 
b . off 94 42 .71 . 61 Accepted 
c. ogh 44 72 . 58 -.29 Rejected 
d . eff 87 52 .71 .41 Accepted 
e . ough 84 42 • 6L~ . 45 Accepted 
20 . sir 
a . sur 84 7~- .79 .14 Reject ed 
b . cir 90 69 .80 .31 Accepted 
c. SO!' 99 90 . 95 . 39 Rejected 
d . cer 90 52 . 73 .46 Accepted 
e . ser 91 79 . 85 . 21 Rejected 
21. own 
a . owe 99 50 .81 . 72 Accepted 
b. one 25 1L~ .19 .16 Rejected 
c . oan 99 49 . 80 .73 Accepted 
d. oon 80 38 .60 . 1..4 Accepted 
e . awn 89 65 .78 . 33 Accepted 
22 . eece 
a . ieee 69 L~ . 55 . 29 Accepted 
b. eese 88 94 .94 -. 34 Rejected · 
c . eace 91 65 .79 .37 Accepted 
d . ace 100 89 Rejected 
e . i ce 2 14 .07 -.37 Rejected 
23 . each 
a . ach 98 82 . 91 .43 Accepted 
b. eech 100 96 Rejected 
c . ooch 100 94 Rejected 
d . eese 100 76 .90 . 57 Accepted 
e . oach 99 90 . 95 . 39 Re jected 
(continued on the next page) 
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TABlE 39 (continued) 
Per Cent Per Cent 
Correct Co.rrect Difficulty Dis crimina- Accepted 
Item f or Top for Bottom Index tion Index or 
110 Pupils 110 Pupi ls or p or r Rejected 
.24 . eed 
a . ead 97 69 . 86 . 51 Accepted 
b. ede 97 76 .88 .44 Accepted 
c . ide 96 84 .91 . 30 Accepted 
d . ode 100 97 Re j ected 
e . ed 87 58 . 74 .36 Accepted 
·25 . aint 
a . ant 86 46 .67 . 45 Accepted 
II 
b. eint 91 57 .76 .44 Accepted 
c . oint 99 88 .95 . ~.3 Re j ected 
d . ent 88 58 .74 .38 Accepted 
e . int 99 77 .91 .56 Rejected 
26 . !El. 
I a . uy 99 84 . 93 .49 Rejected 
I• 
b . eigh 91 24 . 60 .68 Ac cepted 
c . ai 95 92 • 9L, .10 Rejected 
d . oy 99 94 Rejected 
e . ey 74 44 . 59 .31 Accepted 
27 . eem 
a . eam 100 79 Rejected 
b. im 97 87 .93 . 30 Re j ect ed 
c . em 79 35 . 58 .45 Accepted 
d. eme 97 79 .89 .41 Accepted 
e . ime 87 80 .84 ,12 Rejected 
j28 . un 
I' 
a . an 99 70 .88 .61 Accepted 
b . on 12 25 - .18 -. 20 Re j ected 
c . une 15 20 -.17 - .08 Re j ected 
d . one 18 10 .14 .15 . Rejected 
e . urn 99 72 .88 .60 Accept ed 
29 . ole 
'I 
a . owl 94 30 . 66 .68 Accepted 
b . oul 82 54 .69 .32 Accepted I 
I c . oll 64 69 . 67 -. 06 Re j ected d . oal 96 42 .73 .65 Accepted 
I e . ol 68 70 . 69 - .02 Rejected 
(continued on the next page) 
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II TP~LE 39 (continued) 
' 
Per Cent Per Cent 
I Correct Correct Difficulty Dis crimina- Accepted II 
'I 
Item for Top for Bottom Index tion Index or 
110 Pupils 110 Pupils or p or r Rejected 
I 
.30. oard 
I ored 96 77 .88 .39 Accepted I a . 
b. ood 99 85 .94 . 47 Rejected 
c . ord 97 75 .88 .45 Accepted 
d. ode 100 85 Rejected 
e. or de 92 70 .82 .34 Accepted 
31. ac 
I a . at 98 72 . 88 . 53 Accepted 
b. eck 91 60 . 77 .41 Accepted 
c. ack 99 90 .95 . 39 Accepted 
d. et 100 90 Rejected 
e. ok 100 95 Rejected 
32 . ist 
I a. est 64 32 .48 . 32 Ac cepted 
II b. izzed 88 79 . 84 .15 Accepted 
c . iest 27 18 . 22 . 12 Rejected 
d . is sed 64 411- .54 .20 Accepted 
e. ast 99 74 .90 . 58 Accepted 
33. urn 
I a . om 80 59 . 70 . 25 Accepted 
11 
b . ume 22 22 .22 .oo Rejected 
c. orne 24 22 . 23 .03 Rejected 
d . ump 98 76 .89 .49 Accepted 
e . umb 57 35 .46 . 22 Accepted II 
1134. 0 
a . eau '-14 10 . 25 .43 Accepted 
b . ode 100 80 Rejected 
c. ew 17 4 .10 .31 Accepted 
d. ow 70 89 .80 -.28 Rejected 
e . ough 79 24 . 52 .55 Accepted 
35 . ale 
a . al 84 49 . 68 .39 Accepted 
b. ei1 48 3~. . 41 .15 Accepted 
c. ol 99 94 Rejected 
d . ail 100 90 Rejected 
e . eel 96 78 .88 . 38 Accepted 
(continued on the next page) 
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TABLE 39 (continued) 
Per Cent Per Cent 
Correct Correct Difficulty Dis crimina- Ac cepted 
Item for Top for Bottom Index t ion Index or 
110 Pupils 110 Pupils or p orr Rejected 
136. all 
a. ol 54 62 .58 - . 08 Re jected 
b. aul 97 60 .82 .57 Ac cept ed 
c. ale 99 70 . 88 . 61 Accepted 
d . awl 97 48 .77 .65 Accepted 
e. eal 99 94 Re jected 
137. eel 
a. eal 99 79 . 91 .54 Ac cepted 
II 
b. ile 93 84 .89 .19 Rejected 
c . ell 82 26 .55 .56 Accepted 
d. eil 88 58 . 74 .38 Accepted 
e. el 87 42 . 66 .49 Accepted 
11 38 . ude 
I a. ood 93 89 . 91 .10 Rejected 
I b. eud 76 39 .58 .38 Accepted 
c . ud 58 30 .44 . 29 Accepted 
I d. evmd 52 18 . 34 .37 Accepted 
II e. ued 95 80 . 88 .31 Accepted 
1139. oer 
a. pur 100 85 Rejected 
b. pre 85 44 . 66 .45 Accepted 
II 
c, por 99 88 .95 .43 Accepted 
d. pro 100 95 Rejected 
II e . par 100 69 Rejected 
I 140 . ern 
I a. orn 100 87 Re j ected 
II b. earn 96 96 Rejected c. yrn 84 82 . 83 .03 Rejected 
II d. arn 93 67 . 82 . 40 Accepted 
I e , urn 95 46 .74 . 60 Accepted 
I ud 41. I a . udge 90 75 . 83 .24 Re jected 
I b. ood 10 10 .10 .oo Re jected II 
c. ad 95 65 . 82 .47 Accepted 
d. ude 26 20 .23 .08 Rejected 
e . od 84 79 . 82 .08 Rejected 
(continued on the next page ) 
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TABLE 39 (continued) 
Per Cent Per Cent 
1
1 Correct Correct Difficul ty Discrimina- Accepted 
Item for Top for Bottom Index tion Index or 
1 
_______________ l_l_O __ P_u_p_il_s ____ ll_O __ P_u_p_i_ls _____ o_r~p ________ o_r __ r ______ R_e_J~·e_c_t_e __ d 
142 . ode 
!1 a:-owed 
b. ewed 
c. ood 
d. oed 
e. oad 
1)+3 . erd 
ll ~: ~~d 
'I 
I c. ird 
II 
d. irred 
e . urd 
144 . ir 
I 
I 
I 
I 
a . are 
b . ur 
c. ire 
d. er 
e. ar 
45 . aws 
a . az 
b . ause 
c. auze 
d. ose 
e. oze I 
II 
146 . n 
'I a. an 
I b. in c. 1m 
d . gn 
e . on 
ock 
a. oc 
b . ark 
c . ook 
d . ox 
e . awk 
\I 
95 
30 
82 
84 
86 
92 
100 
86 
83 
90 
100 
91 
70 
98 
97 
5L; 
93 
92 
79 
49 
93 
80 
75 
75 
100 
97 
95 
97 
95 
98 
72 .85 .40 
9 .19 . 32 
48 .66 . 37 
52 .69 . 37 
50 .70 .41 
90 
88 
40 
30 
40 
87 
52 
36 
84 
79 
44 
40 
55 
59 
24 
49 
38 
40 
24 
74 
62 
64 
66 
66 
65 
. 91 
.65 
. 53 
.67 
.74 
.53 
.92 
.89 
.49 
.70 
.76 
.69 
.36 
.74 
. 60 
. 58 
. 41 
.83 
. 82 
.84 
.83 
. 85 
(concluded on the next page) 
.05 
.49 
.45 
.55 
.48 
.34 
.40 
.41 
.10 
. 60 
.48 
.23 
.27 
.54 
.44 
.36 
. 51 
.56 
.48 
.53 
.46 
.58 
Accepted 
Accepted 
Accepted 
Accepted 
Accepted 
Rejected 
Rejected 
Accepted 
Accepted 
Accepted 
Rejected 
Accepted 
Accepted 
Accepted 
Accepted 
Rejected 
Accepted 
Accepted 
Rejected 
Accepted 
Accepted 
Accepted 
Accepted 
Accepted 
Rejected 
Accepted 
Accepted 
Accepted 
Accepted 
Accepted 
Item 
Per Cent 
Correct 
for Top 
110 Pupils 
TABLE 39 (concluded) 
Per Cent 
Correct Difficulty 
for Bottom Index 
llO Pupils or p 
ll6 
Dis crimina- Accepted 
tion Index or 
or r Rejected 
148. erl 
I a. url 90 65 .79 .35 Accepted 
b. irl 90 Lt7 .71 .50 Accepted 
c. arl 100 69 Rejected 
d. orl 100 86 Rejected 
e. earl 98 86 .93 .37 Accepted 
49. ome 
II 
a. oam 97 76 .88 .44 Accepted 
b. oim 74 45 .60 .30 Accepted 
I! 
c. omb 82 45 . 6h .hO Accepted 
d. umb 95 82 .89 .29 Accepted 
e. one 100 87 Rejected 
I 
!50. ose 
I 
a. oze 86 82 .84 .07 Rejected 
b. owes 94 54 .77 .53 Accepted 
I c. ows 7h 62 .68 ,14 Rejected d. oes 91 60 .77 .41 Accepted 
II 
e. ass 87 46 .68 .46 Accepted 
I In Table 39 each underlined group of letters is the stimulus which was I 
pronounced and from which the pupils decided that each of the five given 
choices could or could not have the same s otmd as the stimulus • Since the 
test was corrected on the basis of each choice against the stimulus, it was 
necessary to analyze each choice , rather than the item as a whole. 
Table 39 discloses that 143 items are acceptable. Eighty-eight of 
' these are items that represent correct responses and 55 are distractors. 
The rejected items number 107. Seventy-three of these are distractors and 
34 are correct responses. 
I. 
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Of the 34 rejected correct responses, 8 exemplified by l7c (ff) and 
23b (eech) were too easy. Fifteen typified by 13c (ein) and 20a (sur) had 
j low indices of discrimination. Eleven similar to 5c (are), 5e (ear), and 
II 22b (eese) had either negative or no discriminating power. It is quite 
1 
possible that some of those in the second category (low indices of discrim-
'1 ination) .rnight still be usable. It might also be possible that several of 
I the very easy items would also be used as 11ice-breakers 11 to get the pupils 
!I 
off to a good start. 
Let us look at several total items. Item 1 is a poor choice. 
Choices a, c, and d chanced to be distractors that are too easy. Choice b 
is a correct response, but it is exceptionally easy. Choice e, another 
11 correct response, is acceptable because it approximates median difficulty 
and has a relatively high relationship to the total score as indicated by 
I 
the index of discrimination of .40. In general, the whole item is too easy . 
Consider item number 16. One choice is rejected, a choice which 
happens to be a correct response. The other choices are acceptable . Of 
1 these, b and d are correct responses. As a whole, this item is a good one. 
II In general , it might be pointed out that in spite of the number of 
I rejections, any item having two or more acceptable correct responses can 
1 still be used with new distractors substituted for the rejected ones. 
I I Items number 10, 15, and 20 are samples of this type. 
In suggesting a final form for this test, the vrriter recommends dis-
1 
carding ten items, those numbered l, 4, 5, 9, 14, 23, 28, 39, 40, and 41 • 
. I 
1 The other items can be used effectively if some of the distractors are im-
proved and if some of the very easy correct responses are either eliminated 
or changed so that they become the stimulus sound. 
I' 
2. Item Analysis of Pronunciation of Coined Words 
The pronunciation test is composed of coined words made up of fre-
quently used syllables of real words. An indication of the general per-
formance of this test is revealed in Table 5, which shovJs the frequency 
liS 
' distribution of the scores for 402 children. Total possible score for the 
'I 
1 test is 60 and the range is from 7 to 60. Several pupils did score 60, 
which would indicate that the test is too easy for these pupils. The mean 
is 42.37 and the standard deviation is ll. 73. 
The reliability of the test itself by the split-half method is .96 
11 with a standard error of .006. Zero order correlations between pronuncia-
' 
II 
tion and the other tests included in the stu:ly are: with recognition of 
homophones, .78; with visual memory, .56; with mental age, .43; with 
vocabulary, .50; with spelling, .71; and with phonetic spelling, .72. 
For the paired comparison study in which mental age, recognition of 
homophones, and writing from visual memory are held constant while pronun-
1, ciation is used for comparison, significant differences are obtained in two 
~ 
instances. Between high and low pronunciation groups there is a significant1 
difference in phonetic spelling as indicated by the critical ratio of 2.66. 
' Between high and low pronunciation groups there is a significant difference I 
in knowledge of meanings of reading vocabulary as indicated by a critical 
ratio of 2.03. A critical ratio of 1.92, obtained for spelling achievement 
bet"Yreen high and lovr pronunciation groups, does not indicate a significant 
difference. The partial correlation study confirms the significant dif-
ference between pronunciation and phonetic spelling with a correlation of 
.24QO. However, between pronunciation and spelling, and pronunciation 
119 
and vocabulary the respective correlations of .1288 and .1330 do not reveal 
!1 significant differences . 
II The results of an i t em analysis of the pronunciation-of-coined-words 
II 
test are shown in Table 40. 
TABLE 40 
ITEM ANALYSIS OF PRONilliJCIATION OF COINED WORDS 
Per Cent Per Cent 
Correct Correct Difficulty Dis crimina- Accepted 
Item for Top for Bottom Index tion Index or 
llO Pupils 110 Pupils or p or r Rejected 
I 
!Section A 
1 . inly 96 85 . 91 .28 Rejected I 2. retion 82 27 . 55 .55 Accepted 
J . conty 99 58 . 82 .70 Accepted 
4. exer 97 74 .88 .46 Accepted 
I 5. ament 100 74 --i'" Rejected 
II 98 . 90 .46 Accepted II 6. deble 79 
II 7. uners 98 72 .88 .53 .Accepted 
II ~ : comry 95 72 .85 .40 Accepted disful 100 96 Rejected 
,10 . ening 98 74 . 89 .51 Accepted 
,, 
anter 98 77 . 90 .47 Accepted fill . 
112. prot ions 88 26 . 59 . 62 Accepted 
13. acest 80 15 .47 . 64 Accepted 
14. adm.ents 100 62 Rejected 
·15 . apman 96 54 .79 . 58 Accepted 
I 
!il6. aric 97 42 .75 .68 Accepted 
jll7 . asder 99 86 -. 94 .46 Rejected 
118. premen 98 42 . 76 .71 Accepted 119. manum 99 72 . 89 . 60 Accepted 
120 . ordy 96 50 .77 . 61 Accepted 
~c No values 
I 
are recorded when difficulty i s over . 95 or under .05. 
'I 
(continued on the neA~ page) 
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TABLE 40 (continued) 
Per Cent Per Cent 
Correct Correct Difficulty Dis crimina- Accepted Item for Top for Bottom Index t i on Index or 
110 Pupils 110 Pupils or p or r Rejected 
'1 21 . atny 77 26 . 52 . 51 Accept ed 
122 . coleus 88 55 . 73 . 40 Accept ed 
.,23 . parness 99 50 . 81 .72 Accepted 
I 100 86 124. canber Rejected 
11 25 . misping 100 68 Rejected 
126 . podle 92 52 .74 . 50 Accepted 
,27 . restor 95 79 . 88 . 33 Accepted 
128 . surting 97 36 .72 .71 Accepted 
f 9· emtive 96 42 . 75 . 68 Accepted 1,30 . corple 98 56 . 82 . 64 Accepted 
Section B 
1. proditer 95 32 . 68 . 69 Accept ed 
' 2 a dual 86 40 . 65 . 49 Accepted 
' . 
I 3. diaman 84 48 .67 .40 Accepted 
I 4. antiry 96 37 .71 . 68 Accepted 
I 5. consity 88 24 . 58 . 64 Accepted 
: 6 . exdering 100 64 Rejected I 
7. fortery 99 52 . 82 .71 Accepted 
l ~ : acniest 44 4 .21 . 57 Rejected dis oers 89 46 . 69 .49 Accepted unible 97 39 . 73 . 70 Accepted 
l'n. alert ion 92 22 . 60 .70 Accept ed 
I 92 24 . 61 . 69 Accept ed 11 2 . enements 
,1 3 . inrirnent 94 37 . 69 . 64 Accepted 
il 4 . aplaties 92 19 . 58 . 72 Accepted 
115. prefiless 96 24 . 65 . 75 Accepted 
II 
. 60 1 6 . acingmen 85 32 . 54 Accepted 
D-7 . manraty 98 32 . 71 .76 Accepted 
'll8 . alcuings 80 10 . 43 . 69 Accepted 
19. parberic 95 29 . 66 .70 Accepted 
2o . orperdy 95 52 . 77 . 57 Accepted 
J 
(concluded on the next page ) 
Table 40 discloses that 50 items are acceptable and have a difficulty 
II range of .43 to . 90 . 
I IteiD.s numbered 1, 5, 9, 14, 1?, 24, and 25 in Section A and i tenlS nuntbered 
Indices of discrirrdnation range from . 33 to . 78 . 
; 6; 8, and 29 in Section B are rejected . These rejected items, inly- ament-
disful- misping, were also rejected in the visual memory test because they 
I 
I were too easy. 
The 50 acceptable itemB should provide a measure of pronunciation- of-
coined-words which would allow a wide range of ease and difficulty and also 
! provide good discrimination. As a matter of fact, the use of Section B with 
I 
three substitutions selected from Section A wou~d probably be just as good 
I . 
1! a measure as the total of 50 items . 
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3. Item Analysis of \Vriting from Visual Memory 
The third writer-composed test is the one called writing from visual 
memory. In this test, the stimulus items are composed of coined words de-
veloped from. frequently used syllables of real words. The stimulus word 
was eJq:>osed for approximately one half second on a flash card, and the 
pupils then wrote the word. The first 15 words are identical with the odd-
numbered items in Section A on the pronunciation test, and the last 15 are 
identical with the even-numbered items in Section B of the pronunciation 
test. 
An indication of the general behavior of the writing-fro~visual­
memory test is disclosed in Table 6, which shows the frequency distribution 
for 402 children. With a total possible score of 75, the range is from 5 
to 73. The mean is 56. 73. This distribution is somewhat negatively skewed. 
The standard deviation is 8.97. 
The reliability for the test itself, computed by the split-half 
11 method, is .85 with a standard error of .019. Zero order correlations 
between visual memory and the other tests included in the study are: with 
recognition of homophones, .52; with pronunciation, .56; with mental age, 
.46; with vocabulary, .34; with spelling, .58; and with phonetic spelling, 
• 51. Holding constant mental age, visual memory, and recognition of homo-
phones in the paired comparison technique and using writing from visual 
1 memory as the variable for comparison resulted in one critical ratio that 
indicated a significant difference. Between high and low visual memocy 
groups compared with achievement the critical ratio of 3.02 indicated 
a significant difference. Between high and low visual groups and their 
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achievement in phonetic spelling and re~ding vocabulary, the respective 
critical ratios of 1.62 and .358 are not statisticaJ.l.y significant. Co-
efficients obtained in the partial correlation study confirm the paired cam-
paris on findings. Between visual memory and spelling the pa,r:tial correla-
tion is .2486, which is significant. Between visual memory and phonetic 
spelling and reading vocabulary, the respective correlations are .0999 and 
.0166, neither of which is significant. 
Data for the item analysis of writing from visual memory appear in 
Table 41. 
TABlE 41 
ITEM ANALYSIS OF VVRITING FROl4 VISUAL MEMORY 
Per Cent Per Cent 
Item Cor.rect Correct Difficulty Discri.mina- Accepted for Top for Bottom Index tion Index or 
110 Pupils 110 Pupils or p or r Rejected 
1. inly 100 88 
-* Rejected 
2. conty 98 82 .91 .43 Rejected 
3. ament 98 87 .91 .36 Rejected 
4. uners 98 72 .88 .53 Accepted 
5. disful 99 92 .. Rejected ,. 
6. anter 100 88 Rej$cted 
7. acest 97 70 .86 .50 Accepted 
8. apman 97 75 .88 .45 Accepted 
,1 9. asder 98 88 .94 .34 Rejected 110. manum 82 16 .49 .65 Accepted 
n. atny 95 64 .86 .48 Accepted 
12. parneas 97 49 .78 .64 Accepted 
13. misping 95 50 .76 .5$ Accepted 
114. restor 98 80 .91 .45 Rejected 
15. emtive 99 54 .82 .70 Accepted 
*No value recorded when difficulty is over • 95 or under .05 • 
(concluded on the next page) 
124 
TABLE 41 (concluded) 
Per Cent Per Cent 
Item Correct Correct Difficulty Dis crimina- Accepted for Top for Bottom Index tion Index or 
110 Pupils 110 Pupils or p or r Rejected 
1 6. a dual 97 72 .87 .48 Accepted 
17. antiry 94 48 .74 .57 Accepted 
18. exdering 92 36 . 67 .61 Accepted 
19. acniest 54 16 .34 .42 Accepted 
20. unible 99 60 .85 .67 Accepted 
II 
21. enements 75 6 .37 .71 Accepted 
22. aplaties 59 2 .25 .42 Accepted 
.23. acingmen 8 4 .06 .14 Rejected 
24. alcuings 24 6 .14 .33 Rejected 
25. orperdy 49 5 .05 .04 Rejected 
1'26. cartoness 62 7 .31 .61 Accepted 
1127. montyting 32 4 .16 .48 Rejected 
128. suristive 62 4 .28 .68 Accepted 
!29. caninny 66 4 .30 .70 Accepted 
,30. misenries 7 0 Rejected 
Data in Table 41 show that 18 items are accepted and 12 are rejected. 
The difficulty of the accepted items ranges from .25 to .88. Discrimination 
1 indices range from .42 to .71, indicating the high discriminating povter of 
these items. By using these 18 items, a measure of writing from visual mem-
o~ with a wide range of difficulty and good discrimination would be avail-
able. 
Certain of the rejected items (numbers 22, 23, 24, 27, and 30) appear 
in the pronunciation test. These are rejected here because they are so dif-
ficult. However; they happened to be acceptable in the pronunciation test. 1 
This discrepancy seems reasonable because the child had to see each of these 
within one half second and then write what he saw; whereas, in the pronuncia-
tion test he had several seconds to look at the word and then pronounce it. 
CHAPTER V 
SlTh1MARY AND CONCLUSIONS 
This study has attempted to determine the relationship of four vari-
ables with achievement in spelling, phonetic spelling, and knowledge of 
meanings of reading vocabulary. The four variables are: (a) recognition of 
homophones, that is, the recognition of a letter or group of letters which 
could have the same sound as a pronatmced stimulus; (b) writing from visual , 
memory, which is the writing of a coined word composed of frequently-used 
syllables of real words when exposed on a flash card for approximately 
one half second; (c) pronunciation of coined words composed of frequently-
used syllables of real words; and (d) the influence of maturity as indicated 
by mental age. 
Another essential phase of the study is concerned with an analysis of 
the three informal measures constructed by the writer . Because of the 
manner in which these tests were constructed and the fact that no other 
test of homophones is available, the need to determine the effectiveness of · 
the items and · the behavior of the tests as a whole requires additional 
emphasis. 
Tests were administered to more than 500 fifth grade pupils in a city 
near Boston . From this total fifth grade population, complete data were 
secured for 402 cases on whom the data in this study are based. Included 
in the testing program are the foJ~ovdng standardized tests: (a) Kuhlmann-
Anders on Intell igence Test, Booklet F; (b) Gates Reading Survey for 
-125-
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Grades 3 (second half) to 10, vocabulary section only; and (c) the Metr o-
politan Achievement Spelling Test, Form R. Two wri ter-developed group 
tests, recognition of homophones and writing from visual memory, and one 
vr.ri ter-made individual test, pronunciation of coined words, are also in-
eluded in the testing program. Scores for phonetic spelling were obtained 
by recorrecti ng the standardized spelling test for the spelling of words 
phonetically. 
Analysis of the data was accomplished for the following purposes: 
1. To deterwine the relationship of a recognition of homophones to 
(a) spelling achievement; (b) phonetic spelling; and (c) knowledge 
of meanings of reading vocabulary. 
2. To determine the relationship of mental age to (a) achievement in 
spelling; (b) phonetic spelling; and (c) knowledge of meanings of 
reading vocabulary. 
3. To determine the relationship of writing from visual memory to 
(a) achievement in spelling; (b) phonetic spelling; and (c) know-
ledge of meanings of reading vocabulary. 
4. To determine the relationship of ability to pronounce coined words 
to (a) achievement in spelling; (b) phonetic spelling; and (c) 
knowledge of meanings of reading vocabulary. 
Analysis of the data was also made to present evidence of deviation 
from the general findings. 
In addition, item analysis of the three informal tests constructed by 
the writer was accomplished. 
Three stati stical procedures are employed in this study for the 
analysis of the data. They are the techniques of paired comparison, 
I' 
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partial correlation, and zero order correlation. 
For the paired comparison technique the 5 per cent level of confidence, 
indicated by a critical ratio of 1.96, is used as the level of confidence 
at which one may reject the null hypothesis. The word "significant" is 
used for this level. "Very significant" is the phrase used with the 1 per 
cent level, which is indicated by a figure of 2.58. The phrase "highly 
significant 11 is used to designate one tenth per cent level, which is sug-
gested by a critical ratio of 3.29 or higher. 
For the partial correlation study the 5 per cent level is used as the 
level of confidence at which the null hypothesis m~ be rejected. \Vhen 
there are five variables, this level is indicated by the figure .153 or 
higher. 
Conclusions.- For the population used in this study and on the basis 
of the analysis of the data accomplished, the following conclusions are 
presented: 
A. Effect of the Variables oh Spelling Achievement 
The results of the paired comparison technique, in which three 
variables are held constant and a fourth is used for comparison, 
suggest the follovdng conclusions: 
1. A highly significant relationship exists between ability to 
recognize homophones and success in spelling when .mental age, 
writing from visual .memory, and pronunciation are held constant. 
The difference between the .means in spelling for the high and 
low homophone groups is 6.82. The obtained critical ratio is 
5.68. The probability is, therefore, that in less than 1 case 
out of 1,000 a difference this large might occur on a chance 
l2S 
basis. 
2. A highly significant relationship exists between writing from 
visual memory and spelling achievement when mental age, recog-
nition of homophones, and pronunciation are held constant. The 
difference between the spelling means for the high and low 
writing-from-visual-memo~J groups is 3.3S. The resultant 
critical ratio is 3.02. This is significant at the 1 per cent 
level of confidence and indicates the probability that a differ- 1 
ence this large in spelling achievement between the high and low 1 
visual groups might happen by chance in not more than 1 case out I 
of 100. 
3. A significant relationship exists between spelling achievement 
and mental age when recognition of homophones, writing from vis-
ual memory, and pronunciation of coined words are held constant. 
The difference between means in spelling for the high and low 
4. A positive relationship exis t s between pronunciation of coined 
words composed of frequently used syllables from real words and 
success in spelling. The relationship does not quite reach the 
5 per cent level of confidence. 
The rar~ order of the relationship of the variables used in this 
study with spelling, as indicated by the critical ratios, is: 
(1) homophones; (2) writing from visual memor,r; (3) mental age; and 
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(4) pronunciation. The same rank order is revealed by the partial 
correlation study. Partial correlations between spelling achieve-
ment and each variable, when the influence of the other three is 
eliminated, are: homophones, .5276; visual memory, .2486;mental 
age, .2342; and pronunciation, .1288. Of these partial correlations, 
all but the one for pronunciation are significant. 
B. Effect of the Variables on Phonetic Spelling 
The results of the paired comparison study, in which three vari-
ables are held constant and a fourth is used for comparison with 
phonetic spelling, allow the following conclusions: 
1. A highly significant relationship exists between ability to 
recognize homophones and phonetic spelling ability. The dif-
ference between the phonetic spelling means for the high and low 
homophone groups is 6.81. The obtained critical ratio of 5.92 
is significant at the one tenth per cent level. The probability 
is that a difference as large as that obtained would occur by 
chance in l instance in 1,000. 
2. A very significant relationship exists between pronunciation of 
coined words composed of frequently used syllables of real words 
and phonetic spelling ability. The difference between the 
phonetic spelling means of the high and low pronunciation groups 
when mental age, visual memory, and homophones are held constant 
is 3.?6. The resulting critical ratio, 2.66, is significant at 
the 1 per cent level of confidence. The probability is, there-
fore, that in 1 case out of 100 a difference as large as that 
obtained might occur on a chance basis. 
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3. No significant relationship exists between mental age and 
phonetic spelling ability. The relationship is, hovrever, 
positive. Betv1een the phonetic spelling means and the high 
and low mental age groups the difference equals 1.79, which 
results in a critical ratio of 1.82. 
4. No significant relationship exists between phonetic spelling and 
the high and low writing-from-visual-memory groups. Between the 
phonetic spelling means of the visual groups the difference is 
1.88, which results in a critical ratio of 1.62. 
The rank order of the relationship of the variables used in this 
study with phonetic spelling, as indicated by the critical ratios, 
is: (1) homophones; (2) pronunciation; (3) mental age; and (4) 
visual. The results of the partial correlation stuqy reveal the 
same order. Partial correlations between phonetic spelling and 
each variable, when the influence of the other three is eliminated, 
are: homophones, .4636; pronunciation, .2400; mental age, .1763; 
and visual, .0999. All of these correlations, except the visual, 
are significant. 
C. Effect of the Variables on Reading Vocabulary 
The results of the paired comparison study, in which three vari-
ables are held constant while a fourth is used for comparison with 
knowledge of meanings of reading vocabulary, allow the following 
conclusions: 
1. A highly significant relationship exists between mental age and 11 
understanding the meanings of words. Between the vocabulary II 
~ I 
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means of the high and low mental age groups is a difference of 
6.05. The obtained critical ratio of 5.00 is significant at the 
one tenth per cent level of confidence. The probability is, 
therefore, that in only 1 case in 1,000 such a difference in 
knovtledge of word meanings between high and low mental age groups 
might occur on a chance basis. 
2. A highly signific~~t relationship exists between recognition of 
homophones and knowledge of word meanings. Between the reading 
vocabulary means of the high and low homophone groups there is 
a difference of 4.28. The obtained critical ratio of 3.32 is 
significant at the 1 per cent level of confidence. The prob-
ability is that in 1 case out of 100 a difference as large as 
that obtained might occur by chance. 
3. A significant relationship exists between pronunciation and 
knowledge of word meanings. The difference between the vocab-
ular.y means of the high and low pronunciation groups is 2.64. 
The obtained critical ratio of 2.03 is significant at the 5 per 
cent level. It is probable that in only 5 instances in 100 a 
difference as large as the one obtained would occur by chance. 
4. No significant relationship exists between wri·ting from visual 
memory and lmoviledge of word meanings. A very slight positive 
relationship is indicated by the critical ratio of .358. 
The rank order of the relationship of the variables used in 
this stuqy with reading vocabulary is: (1) mental age; (2) homo-
'j 
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phones; (3) pronQ~ciation; and (4) visual n~mory. The same rank 
order is indicated by the results of the partial correlation study. , 
Partial correlations between spelling and each variable , when the 
influence of the other three variables is eliminated, are: mental 
age , .3384; homophones, .1673; pronunciation, .1330; and visual 
memo~J , .0166. The partial correlations for mental age and reading 
vocabulary and for homophones and reading vocabulary are significa.YJ.t 
at the 5 per cent level of confidence. Correlations for the other 
two variables and reading vocabulary are not significant. 
Summary of item analysis.-- The item analysis for the recognition-of-
homophones test discloses: 
l. That 143 items are accepted and 107 are rejected. 
2. That of the 129 correct responses included in the test, 88 are 
accepted and 34 are rejected. 
3. That of the 121 distractors included in the test, 55 are accepted 
and 73 are rejected. 
4. That 40 whole items are usable with some modification of rejected 
distractors and exceptionally easy or nondiscriminatirig items. 
5. That 10 whole items should be rejected. 
The item ana}0~is of the pronunciation-of-coined-words test reveals 
that 50 items are accepted and 10 are rejected. 
The item analysis of the writing-from-visual-memory test indicates 
13 accepted items and 12 rejected items. 
,, 
I 
In spite of the re jections reported, the remaining acceptable items in 
'I 
each test could be used to make three tests vlhich would provide a wide range 
of ease and difficulty and good discrimination for the same purposes for 
133 
which they were used in this study. 
Implications of the study. -- According to the results of the paired 
comparison teclll1ique and the supporting evidence of the partial correlations, 
I' there is a tendency for the high achievers in recognition of homophones to 
' be good spellers, to be successful in phonetic spelling, and to be high in 
knowledge of word meanings . These facts suggest that the inclusion of rec-
ognition of homophones as part of a teachli1g situation w-111 be beneficial 
to fifth-grade children. In addition, the statistical results suggest that 
ability to write from visual memory is important in spelling; that high 
mental age is likely to be an important factor in spelling ability and in 
knowledge of word meanings; and that ability to pronounce coined vtords is 
important in spelling phonetically. 
By using the items suggested in the item analysis study, useful 
measures of recognition of homophones, writing from visual memory, and pro-
nunciation of coined words are available for future investigations . The 
1 performance of the homophone test and the close relationship between 
achievement in this test and achievement in spelling and knowledge of word 
meanings prompt further use of this test to determine its effectiveness at 
other grade levels . 
Suggestions for further research.--
1. That the recognition-of-homophones measure be used at the fourth , 
sixth, and seventh grade levels to determine the relationship be-
tween achievement on this measure and spelling ability and know-
ledge of word meanings . 
2 . That a study be made to determine the relationship between recog-
nition of homophones anq knowledge of homonyms for meaning and 
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spelling. 
3. That detailed case studies be made of the deviates in this stuqy 
~ who, contrary to general expectation, were poor spellers. 
4. That studies be conducted to determine the relationship between 
spelling achievement and method of word attack when pupils are 
equated for mental age, years of school attendance , school attended, 
and knowledge of word meanings. 
5. That studies be made involving syllabication ability, speed of 
word pronunciation, auditory -discrimination including both identi-
fication and reproduction of blends and vowel sounds, and their 
relationship to spelling and knowledge of word meanings. 
6. That a classification of the vowel sounds involved in the homophone 
test be made and used in a study which analyzes the spelling errors 
and homophone errors of good and poor spellers. 
?. That studies be conducted to determine the relationship of ability 
to pronounce difficult words, homophone recognition and reproduc-
tion, and spelling achievement in free writing and in a formal test 
situation. 
36. nephew 
37. envelope 
38. enemies 
39. source 
40. gradually 
41. response 
42. session 
43. campaign 
44. engineer 
45. legislation 
46. superintendent 
47. delicious 
48. enormous 
49. physical 
50. prior 
51. sincerity 
52. extension 
53. similar 
54. necessity 
55. immediate 
56. affectionately 
57. coarse 
58. intimate 
59. achievement 
60. lieutenant 
61. duly 
62. ordinarily 
63. efficient 
64. anticipate 
65. extravagance 
66. tuberculosis 
67. candidacy 
68. tonnage 
69. millinery 
70. legitimate 
71. adieu 
72. accommodate 
73. canvass 
74. indefinitely 
75. zephyr 
My sister's son is my nephew. 
The writing paper fits the envelope. 
Animals fight their enemies. 
A spring was the stream's source. 
The tide comes in gradually. 
The Red Cross drive brought a hearty response. 
At 9 o'clock our class is in session. 
The school has started a good speech campaign. 
A driver of a locomotive is an engineer. 
Making laws is called legislation. 
Some schools have a superintendent. 
It tastes very good; in fact, it is delicious. 
In size, an elephant is enormous. 
We have physical training every day. 
Prior to coming here, Ed traveled with his parents. 
Fifth grade stops here. 
He convinced me of his sincerity. 
An extension was added to the building. 
Things that look alike are similar. 
Food is a necessity. 
His honesty brought him an immediate reward. 
Sixth grade stops here. 
The dog licked my hand affectionately. 
She was sewing with a coarse thread. 
She is an intimate friend. 
A brave deed is an achievement. 
He was promoted from second to first lieutenant. 
The letter was duly answered. 
Ordinarily we have supper at six. 
The city needed an efficient police force. 
We anticipate a pleasant trip. 
Women show more extravagance in clothes than men. 
Seventh grade stops here. 
Tuberculosis is a serious lung disease. 
The papers announced his candidacy for mayor. 
The heavy load increased the boat's tonnage. 
Hats are bought in millinery shops. 
His claim to the property was quite legitimate. 
The French word for farewell is adieu. 
The hotel will accommodate us. 
He began a canvass for voters for mayor. 
Their visit was postponed indefinitely. 
A zephyr is a gentle breeze. 
Eighth and ninth grades stop here. 
·-- ~ •....:_ ' 
nephew 
envelope 
enemies 
source 
gradually 
response 
session 
campaign 
engineer 
legislation 
superintendent 
delicious 
enormous 
physical 
prior · 
sincerity 
extension 
similar 
necessity 
immediate 
affectionately 
coarse 
intimate 
achievement 
lieutenant 
duly 
ordinarily 
efficient 
anticipate 
extravagance 
tuberculosis 
candidacy 
tonnage 
millinery 
legitimate 
adieu 
accommodate 
canvass 
indefinitely 
zephyr 
METROPOLITAN ACHIEVEMENT TESTS 
SPELLING LIST- FORM R 
For Intermediate and Advanced Batteries R 
(Complete and Partial) 
Note that fifth-grade pupils are given only words 1 to 50, sixth-grade pupils words 
6 to 55, seventh-grade pupils words 16 to 65, and eighth-grade and ninth-graae pupils 
words 26 to 75. In the case of Grades 6, 7, 8, and 9, the words are to be read as though 
they were numbered 1 to 50. Read the number of each word first and caution pupils to 
write the word on the line tliat ~s t e num er o t at wor . If the Intetmediate 
Battery is given at the beginning of Grade '1, use the sixth-grade list. ', 
Fifth grade begins here. 't 
I 
1. let Let us walk. let\ 
2. keep Always try to keep your promise. ke~p 
3. cent A penny is a cent. cent 
4. grass In summer cows eat green grass. grass 
5. care I did the dangerous work with care. care 
Sixth grade begins here. (Call these words numbers 1 to 50 instead of 6 to 55.) 
6. because The baby cried because he was alone. because 
7. sorry She was sorry for her sick kitten. sorry 
8. wrote I wrote a letter. wrote 
9. cutting The tailor was cutting the cloth with shears. cutting 
10. cost The book cost a dollar. cost 
11. hold This is all the box will hold. hold 
12. walked They walked slowly up the hill. walked 
13. stood He stood so that he could see the race. stood 
14. does Helen does well in her studies. does 
15. begun The work has begun. begun 
Seventh grade begins here. (Call these words numbers 1 to 50 instead of 16 to 65.) 
16. excuse The teacher will excuse his lateness. excuse 
17. sore My hurt finger is still sore. sore 
18. thread The eye of the needle holds the thread. thread 
19. listen The class will listen to the song. listen 
20. promise She kept her promise to me. promise 
21. worst The storm was the worst in years. worst ': 
22. garage I keep my car in a garage. garage\' 
23. guide A Boy Scout was our guide in the woods. guide 
24. ourselves We saw ourselves in the mirror. oursel~es 
25. different Many English customs are different from ours. different 
: 
Eighth and ninth grades begin here. (Call these words numbers 1 to 50 instead of26 ', to 75:) 
26. knot I tied a knot in the string. knot 
27. library Our school library contains many books. library 
28. screw The screw driver is in the tool chest. screw 
29. decide I must decide which to keep. decide 
30. against The Reds played against the Blues. against 
31. . cellar Our co albin is in the cellar. cellar 
32. certainly She must certainly correct the error. certainly 
33. celebrate On July the 4th we celebrate. celebrate 
34. patient The doctor's patient entered his office. patient 
35. instructor One who teaches is an instructor. instructor 
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APPENDIX A 
TESTS USED IN THIS STUDY 
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GATES READING SURVEY FOR GRADES 3 (2nd Half) To 10 
Vocabulary, Level of Comprehension, Speed, and Accuracy 
By A1·thur I. Gates 
Form I 
Name .. ............. .. ......... .. ..... .... .. ... ... ..... .. ... .. ...... ...... .. .. .. ....................... .... .. .. ...... Grade ........... ..... .. .. . . 
School .. ......... ...... ........ ... ........ ... ...... .. ... Birthday .. ..... ......... .. ......... .. ... ... .... ....... Age 
City ... .. .. ........ ............... ........... .. ... ...... . Teacher ..................... .. .... ... . .. .. Date ......... ......... . 
Vocabulary: Raw Score .... ... .. ...... . Grade Score .. ...... .... .. Age Score. 
Level of Comprehension: Raw Score ...... Grade Score ..... .... ...... Age Score ... . 
Speed of Reading: Raw Swre . .... Grade Score .... Age Score .. 
Average of Above: Grade Score. .. Age Score ... 
Reading Accuracy: Per Cent Correct .... .. .. .. ......... .. .... .... ... Rating ....... .. ...... .. .. .. . 
Other Test Scores: 
Comments and Recommendations: 
PRINTED ~N U . S.A . 
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DIRECTIONS TO EXAMINER 
Vocabula~ Test: Read the directions at the beginning of the test with the pupil!'! 
and make sure they know what to do. The pupils should be kept working 
vigorousiy, but they should have as much time as they need to try ever~ 
exercise. From 20 to 30 minutes is usually enough. 
Level of Comprehension Test: Read aloud the directions at the beginning of the 
test. If necessary in the lower grades, put an example on the board and show 
how to underline the right word. Explain why it is right. Be sure the pupils 
know what they are to do before starting them with Ready! Go! This is not 
a spe<.!d test. The pupils should have as much time as they need to read the 
mate~ial. Allow 30 minutes, more or less, as needed. Stop the test when all, or 
nearly all have finished. Let the very slow pupils finish by themselves. 
Speed of Reading Test: Read aloud the directions at the beginning of the test. If 
necessary in the lower grades, put an example on the board and show how to 
underline the right word. Explain why it is right. Be sure the pupils know 
what they are to do before starting them with Ready! Go! Since this is a 
speed test, it is of utmost importance to allow exactly the right amount of 
time-10 minutes for grades 3, 4, 5, and 7 minutes for grades 6 and higher. 
Suggestions for Scoring: A scoring card is provided for each page in this booklet. 
Be sure you have the scoring card for the form you are using. Be sure the 
scoring card is correctly placed on the page. See Manual of Directions for 
further suggestions. 
For the Vocabulary Test and the Level of Comprehension Test the Raw Score is 
the total Number of Exercises Correct minus one-fourth of the Number of Exercises 
Wrong. 
For the Speed Test the Raw Score is the total Number of Exercises Correct. 
For the Accuracy of Reading Test , the Raw Score is determined by using the Table 
on page 13 of this test booklet. 
Use of Norms for Obtaining Age and Grade Scores: Tables of norms appear on 
pages 3 and 12 of this booklet. To use these norms, merely locate the pupil's 
raw score on the middle line opposite "Raw Score" and note, above this figure, 
the age score or norm and below it the grade score or norm. To use the table 
for evaluating Accuracy, which is given on page 12, first determine the pupil's 
grade score in the Speed of Reading Test; then by means of the table on page 
13 determine the percentage of exercises attempted which are correct in the 
Speed of Reading Test. Then locate this percentage under the "Grade" in the 
table nearest the pupil's grade score on the speed test. The rating appears in 
the first column (left side) of this table. The Manual illustrates the procedure. 
VOCABULARY 
irections: Look at the first word in each line. Find another word in the same line which means the same or 
larly the same. Draw a line under this word. Read line A, then line B, then line C below to see the way to do it. 
A. cat color book animal tree place 
B. stand· eat fall down bird get up coming 
C. cold far bright sad small cool 
ow read each of the following lines and draw a line under the word i hich has the same meaning or nearly the 
tme as the first word. Do a s many as you can. 
1. blue food animal color song top 
2. big little large easy neat color 
3.run eat sing stop q).lick go fast sleep 
4.dog animal cloud color bird dress 
5.father fish paper land house man 
6. apple bird f.ruit place song day 
7.talk dig go make try speak 
S.bake suit cook cry hold find 
9.leap climb give swim jump send 
10. maid friend girl cow boy man ::· ·.;] 
" 
11. mouse back catch animal tree friend 
12. mistress woman man sun star lose 
13. struck asked found hit sang bought 
14.meadow sky water trees barn land 
15. burden load lift broken send eat 
16. warmth taste to tell flag heat cold 
17. basin cup spoon rope table bowl .. 
18.cabin river cradle roof house grass 
19. location size place number color food 
20. defeat soldier beat demand decide dance 
21. retain give sell keep swear argue 
22.drowsy sleepy hurt funny sorry safe 
23. miracle toy wonder suit color place 
24. talent way time start skill tale 
25.adore fear fight try hate love 
26. falsehood gun string lie animal wet 
27. commence begin ask search end country 
28. publish start sing print eat paint 
29. haul fire pull hold tear tell 
30. conclusion count policy frienc! I, beginning . · ending 
. ·.; . 
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VOCABULARY -Continued 
31. treaty agreement food toy roof ,. song 
32. chart weapon snake reason map furniture 
33. hostile tired sick opposed open friendly 
34. sturdy kindly false friendly sick strong 
35. intimate far strong false close distant 
36. bewail search find lament hold demand 
37.enrage start anger enter enlarge ask 
38.levy fence glass break please tax 
39. terrify frighten scorch make fall submit 
40. whisk call dig throw brush water 
41. trivial large small friendly mean soft 
42.ecstasy hurt fortune force jewel joy 
43. criticism insert judgment morality harmony purity 
44-. agitate help hinder fortify stir up turn down 
45. hoist chemical ship liquid garment lift 
46. molest create abolish finish disturb mend 
47. sheaves turtles bundles patches supports kindles 
48. impend startle hurry threaten accuse insist 
49. aristocrat nobleman police artist metal walker 
50. harass help annoy startle . direct harness 
51. mortify kill smoke bury embarrass scent 
52. villainy smooth artistry dis'l£lvery town evil 
53. dauntless colorless brave stupid rich certain 
54. authoritative false reliable writer talkative tasteless 
55. discord harmony tied up clash missile discharge 
56. grapple sink lift discover mend struggle 
57. impede hinder interest insert active attend 
58. scribe painter fighter native writer scrape 
59. wrathful wise angry friendly beautiful silly 
60. competence ability honesty mischief mistake friendly 
61. alder fish tree flower cloth vegetable 
62. downy white heavy expensive soft cheap 
63. flimsy sad hard frail cloth fact 
64. satiate soak color punish tease satisfy 
65. insanity heavy courage craziness orthodox deadly 
.. . . 
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VOCABULARY _:_continued 
66. quaver attack squelch feed tremble retreat 
67.loam soil bank notes turn about catch food 
68. unlettered unsullied unfair boastful confused ignorant 
69. elegance confusion extravagance grace pomposity kindness 
70. misdemeanor mission distortion achievement discourse crime 
71. roundabout indirect parallel strong humble mean 
72. rectitude disease righteousness scaffold meeting charm 
73. maize confusion tree puzzle corn bluish 
74.jollity meanness hurry gullibility earnestness levity 
75. amethyst tree metal animal jewel large size 
76. secession withdrawal discourse disagreement meeting attack 
77. transcript cave copy career shipment ocean voyage 
78. armistice plaster cast insect truce truth trader 
79.confute fill up conquer disprove discharge disagree 
80. filch steal flee repair filter befriend 
81. cranium crater mineral element skull stone 
82. balustrade dance railing bombardment illness beach 
83. genealogy chemistry church river drainage lineage 
84. nutriment sand flower breeze food lecture 
85. insolvent bankrupt melting sickly intoxicated unjust 
Raw Score ................. 
Stop here and go back over your work ·:·'t 
NORMS FOR VOCABULARY TEST 
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LEVEL OF COMPREHENSION 
Directions: Read the paragraph. Note the blank spaces marked A and B. Note the lines of words marked) 
B under the paragraph. Draw a line under just one word in line A which makes the best sense when put in I 
A. Draw a line under the one word in line B which belongs in blank B. 
Sample: Some dogs love the water. When they see a 
lake they love to~in and B around. 
A. eat bark 
B. climb swim 
jump 
chew 
sleep 
sing 
drink 
swing 
If a paragraph contains three blank spaces, the third one will be marked C and a row of words marked ~ 
be given. Draw a line under the word which belongs in blank C, just as you did for A and B. Be sure to d'l 
paragraphs in the order 1, 2, 3, etc., in which they are numbered. · · 
1. One day Gray Kitten said to his mother, "I am a 
big kitten now. Big kittens need meat." That night he 
would not drink his~. He cried for some 
______B __ to eat. 
A. milk 
B. milk 
meat 
wood 
hat 
eggs 
chair 
mother 
cake 
meat 
2. Bunny was a pet rabbit. He was white. He had 
long pink ears and a very funny pink nose. He 
wiggled his~when he smelled B 
for supper. 
A. feet 
B. food 
hat 
paper 
coat 
pen 
fur 
chalk 
nose 
trees 
3. "Just the day to fly my kite," said Dick. Up, up, 
up into the blue sky went Dick's kite. But the wind 
was so~that Dick could not B the 
kite. Away it went. 
A. cold 
B. ride 
. red 
sit 
hot 
hold 
strong 
watch 
stale 
eat 
4. Robert got a toy dump truck for Christmas. 
Then it began to snow. Robert said it was fun to fill 
the dump truck wit~rom the walk and 
dump it into the B 
A. grass 
B. sky 
flowers 
street 
snow 
trees 
salt 
walk 
sand 
school 
5. A park in the city is a good place to play. M~ 
goes to one every day. She has fun on the swings 2 
the slides. She would like to swing as~ 
the tree B 
A. low 
B. ground 
little 
trunk 
fast 
wood 
slow 
tops 
hi 
b~ 
6. Georgie is four years old. His father has a bh 
and white cow. The cow is as tame as a pet dog. EV4 
evening Georgie drives the cow up to the.__A_ 
to be______B __ , 
A. sky 
B. killed 
house 
cooked 
store 
spanked 
bam 
hitched 
pun 
mill 
7. The queen ant lays almost all the eggs. She h 
the worker eggs first and then the new queen eg 
The worker ants grow up and bring in food. Also, tl 
__ A__for the new queen B . 
A. write 
B. babies 
care 
workers 
catch 
crown 
sing 
drones 
fiJ 
fli 
8. The brown creeper hunts for food in the bark 
trees. He starts at the bottom of the tree. 
creeps round and round and up until he reaches 1 
~-Can you see how he gets his____B_ 
A. bottom bark 
B. size name 
roots 
color 
top soi 
feathers bill 
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LEVEL OF COMPREHENSION-Continued 
The hummingbird has a long sharp-pointed bill. 
hrusts this bill into flowers to get honey. To stay 
in the air it beats its wings so rapidly that they 
nd like the.__A_of a tiny_B __ . r 
tum 
log 
scratch 
book 
bark 
lion 
grit 
horse :;~! I 
----------------------------~ 
The mountain people of Lapland wander south in 
winter. In the summer they go north and pasture 
ds of reindeer far up on the mountains. Also, they 
ke cheese to_A_with them when cold 
_B __ comes. 
take steal 
~eindeer weather 
find make 
mountains water 
dig 
food 
Maple trees usually grow tall and bushy with 
nded tops. The branches of elms are graceful and 
1der. Oaks spread out and their trunks are 
::.k. You can recognize many _A_by their 
_B __ . 
bushes 
3hape 
flowers 
color 
people 
perfume 
trees 
noise 
leaves 
talk 
People have had ways of "telling time" for hun-
ds of years. They have watched the shadows fall 
a sundial. They have measured time by sand 
rring through an "hourglass." Today we have 
____A__run by B 
hourglasses sundials shadows 
electricity steam sun 
toys 
stars 
clocks 
wind 
I 
15. The buttonwood, or sycamore, tree has strange 
white patches on its trunk and limbs. This tree con-
tinuously sheds its thin outer bark. Look for a syca-
more along a stream. Its_A__must have plenty 
of __ B __ . 
A. flowers 
B. water 
I 
roots 
sugar 
seeds 
sun 
fruit 
wind 
grapes 
thunder 
16. Salmon are fish that live in the ocean. Once every 
year they leave the ocean and travel far up a river 
to lay their eggs. Summer is a good time to_A___ 
salmon in the river because thousands of them go up 
the B then. 
A. watch 
B. ocean 
catch 
trees 
clean 
chimneys 
tie 
stairs 
work 
stream 
17. A strange insect lives in the garden. There are 
hooks on its arms with which it catches other insects. 
This creature is called the "praying mantis." It looks 
as if it were_A___when it sits with its forelegs 
____B __ waiting for food. 
A. eating playing sleeping praying hooking 
B. broken extended gone removed dirty 
18. In a Mexican "patio" a mother grinds meal to 
make food. The father mends shoes or turns a pottery 
wheel while the children play with their pets. 
Thus the patio becomes tlie __ A.__of Mexican 
_B __ life. 
A. end 
B. field 
center 
animal 
change 
old 
result 
family 
point 
varied 
. When the circus is in winter quarters, wagons 
tst be painted, tents repaired, and young animals 
dned to do tricks. If you could see behind the scenes 
u would find the___A________a very ____B __ 
.ce in winter. 
- ~-----------------~~--~--1 
winter 
!busy 
wagons 
mean 
trucks 
blue 
tricks 
cold 
circus 
hot 
Underground tunnels lead to the doors of a mole's 
~se. These tunnels are called "runs." It is said that 
~ole visits all his runs every six hours. If he went 
ough a A__at six o'clock in the morning, he 
uld go through it again at ____B __ o'clock. 
air water 
twelve 
sleep 
three 
run 
four 
dinner 
ten 
19. When we have an ample supply of sugar at about 
five cents a pound, it is hard to realize that sugar was 
once a rare luxury. It is thought that in India man 
first learned to take sugar from the juice of the sugar 
cane A __ . The Chinese learned about it and 
later the Arabs and Persians began to B 
sugar cane. Little by little, other people__C __ 
to do the same. 
A. tree flower root stalk branch 
B. grow burn bury weed realize 
C. fought sold learned scorned ate 
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20. Land on which good crops are to be raised con-
I f sists of approximately a foot of topsoil with at least 
i five to eight feet of subsoil. It is this subsoil which 
holds the moisture and supplies the roots with 
_ _ _A __ , Most hilltops do not make good agri-
cultural land because they do not have mqch 
_ __ B _ _ , Hundreds of years ago the icecaps 
scraped the hilltops __ c __ . 
A. water 
R sun 
C. frfends 
sunlight 
stone 
green 
snow 
subsoil 
above 
dirt 
grain 
under 
air 
rain 
bare 
21. Normal "air pressure" is about sixteen pounds to 
the square inch. If the air pressure is less than six-
teen, you feellightheaded and dizzy. If the air pres-
sure is more than sixteen, the whole world seems to 
be pressing down and trying to suffocate you. Air 
pressure is something that you __ .A___in all the 
time and yet never __ B __ unless it is suddenly 
__ C~ 
A. die 
B. notice 
C. washed 
guess 
eat 
changed 
live 
drink 
hurt 
cook 
ask 
burned 
remark 
smell 
released 
22. Long before paper was invented Roman children 
wrote on wax tablets in school. Two or three of these 
tablets were strung together with cords, making a 
kind of book. The_A__was done with a stylus, 
a small steel rod sharpened at one B 
A. sewing 
B. middle 
singing 
end 
learning 
front 
writing 
back 
stealing 
side 
23. Wireless telephones have been installed so it is 
now possible to talk to persons traveling on trains, 
on ocean liners, and in foreign lands. The next step in 
communication is television, making it possible to 
___A_the person with whom you are B . 
A. hit see imagine pretend taste 
n. eating hearing thinking talking walking 
24. In the early days in New England there were very 
few amusements or entertainments. The singing 
schools were almost as popular as the movies are . 
today. Singing_A__were usually held in school-
houses and only B__:_in private houses. 
A. bazars fairs 
B. often never 
schools 
usually 
bees movies 
first occasionally 
25. It is never wise to send cash in a letter throt 
the mail. It seems especially foolish, since for a f 
cents we can buy a postal money order. Go to yc 
nearest post office and buy a money order for 1 
exact amount you wish to-A-. Mail this ~ 
of paper. The person to whom you send it .can go to 1 
___B____in his city and get the __ c__ _, 
A. spend sell send lose 
B. fireman policeman postmaster mayor 
find 
law: 
mai C. cash change postage difference 
26. Our Navy has established a flying field at s 
Some battleships have become airplane carriers w 
as many as seventy or eighty airplanes carried on dE 
or stowed below. The planes may take off from 1 
deck, only a few seconds apart. When they are rea 
to return they fiy_A__to the ship, slow dov 
and at a B__from an officer, drop down on 1 
__ c __ . 
A. ahead 
B. signal 
C. sails 
far 
look 
winch 
under 
dinner 
hatchway 
close 
question 
rails 
abm 
rate 
dec~ 
27. A hundred years ago the main street of any v 
lage presented quite a different picture from what 
does today. Pigs were fed in troughs in front of mal 
of the houses. Woodpiles were stacked here and the1 
After a rain, ducks and geese wandered about aJ 
bathed in the pools, since the __ A __ itself b 
came a muddy B 
j A. house 
B. pile 
pig 
village 
cow 
brook 
street trou1 
picture stacl 
28. There are two schools of thought as to the histo 
and origin of Lowestoft porcelain. Some, because 
its pearly tint, believe that it was actually made in~ 
Far East and only decorated in England. Others thi 
that the whole__A_was carried on in Engla 
A man named Rose in the factory in England sign 
his work by painting roses in his____B __ . Su 
roses are never found on__C __ china. 
A. profit 
B. tints 
C. English 
porcelain 
factory 
Oriental 
process 
thought 
old 
school 
color 
new 
origi 
desig 
pearl 
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. During the Middle Ages it was customary for the 
>hop to visit all the nunner ies in his diocese at 
gular intervals during the year. His clerk always 
companied him. The prioress and the nuns re-
ived the bishop, who preached a sermon in their 
_A____and then proceeded to interview them. 
·eat books in which the B wrote his 
_C__are still in existence today. 
nunnery park 
pope nun 
telegrams books 
diocese 
clerk 
bills 
hamlet 
bishop 
memoirs 
station 
prioress 
reports 
• The school system in the United States is main-
[ned by public taxes and is, therefore, free to all 
10 attend. Each community has practically com-
!te authority over its_A__schools. While the 
tte has some voice, the B government exer-
es almost no __ c __ , 
foreign local 
federal union 
aid taxes 
private 
public 
bodies 
paid united 
systematic formal 
control rebuttal 
. New inventions are constantly upsetting standard 
;ices and accepted practices. Even the science of 
rfare is not exempt. Someone experimenting in a 
·oratory far behind the lines may_A__over-
;ht the best-laid plans of a general at the front. The 
gest-range guns are B if the enemy can 
nage to exterminate the_C __ , 
invent oWer proceed destroy remain 
nervous useless sold divided exempt 
enemy war devices practices _gunners 
The Egyptian made little use of the principle of 
, arch. This does not indicate unawareness of its 
stence. They preferred_A__roofs for their 
1ples, but cut___B __ ceiTings in their rock-
vn tombs. 
arched soft 
lat square 
flat 
white 
old 
broken 
tin 
arched 
33. On the basis of certain security and a definite 
rate of interest, a bank makes a variety of loans. Pro- ··· 
vided that an individual has unquestionable credit, 
1 it is possible to secure a loan on the personal note of 
I the borrower signed only by _A__, The more usual type of note, however, bears the name of a co-
l maker. Thus a second individual also makes himself 
___ ]l _ _. __ ...for the payment of the_C __ , 
A. law 
B. liable 
C. bank 
himself 
possible 
premium 
ink 
secure 
borrower 
pencil 
content 
loan 
mother 
escape 
letter 
34. Only in the last ·few hundred years has great 
progress been achieved in the work of understanding 
nature and utilizing its forces for human good. Be-
fore that time man's discoveries were mostly the 
_A__of luck or accident, with great gaps of 
time between them. What has been accomplished by 
analyzing and experimenting bids fair to assure man-
kind an even greater B_in the __ c __ , 
A. decision cruelty 
B. nature 
C. past 
gaps 
future 
experiment result 
accident 
present 
human 
years 
science 
control 
tribute 
35. No matter what the present success in straight-
ening out_A_and harmonizing conflicts, it is 
certain that problems will recur in the future in a new 
form or on a different B . Indeed every genu-
ine accomplishment, instead of winding up an affair 
and enclosing it as a jewel in a casket for future 
contemplation, __ c __ the practical situation. It 
1 effects a new distribution of energies which have i henceforth to be employed in ways for which past 
experience gives no exact D 
A. roads articles difficulties lines surveys 
B. plane taste country price complicates 
C. solves expands authorizes simplifies authority 
D. charge instruction handicap change dream 
Stop here and go back over your work Raw Score ..... ; .. ; .. .. ... .. 
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SPEED TEST 
Directions: Read these paragraphs. Draw a line under the word which best answers the question. Draw a line un~ 
one word only. Do the exercises as rapidly as you can without making errors. 
Sample: The sun is warm in summer. Boys and girls 
like to swim and play games on the grass. When do 
we get very hot days? 
winter spring 
1. The bird bath was in a cool nook in the garden. 
Ferns and moss grew around it. An old tree cast long 
shadows across it. What would bathe there? 
birds children cats bats 
summer fall 
8. The parlor car on the train had chairs and foot 
stools in it. There were lamps to read by and a desl 
at which to write letters. What did it look like? 
barn street room engine 
-···----------------------1----------------------
2. The holly tree grows best in the South. It has 
shiny green leaves and bright red berries. It is much 
used at Christmas time. What kind of tree is it? 
ugly pretty pink poor 
3. A bear puts his paw deep down into a hollow tree. 
Up comes a lump of golden honey made by the wild 
bees. How does the lump of honey taste? 
bad sour sweet hot 
4. A frozen river between two mountains is called 
a glacier. It does not melt even in summer. How must 
the air around it feel? 
mild cold hot balmy 
5. Have you ever caught an eel? This fish looks like 
a snake because it is long and thin and has almost no 
fins. What does an eel look like? 
frog lobster stump snake 
6. There was a scream from the siren and the huge 
red fire engine roared down the street. The firemen 
looked for smoke. They were going to a 
fair parade circus fire 
7. This animal is often called the "king of the 
beasts." When other animals hear his terrible roar 
they flee to the jungle. What animal is this? 
horse lion monkey lamb 
9. Mary washed the dishes for her mother. She mad 
the beds and dusted the parlor. What kind of girl d· 
you think Mary was? 
lazy helpful silly selfish 
10. Tommy watched his sailboat. The wind carrie 
it awa;y from shore. He wondered if he would eve 
see it again. How do you think he felt? 
happy worried gay . wise 
11. The man's coat was torn and ragged. His hat wa 
old. His shirt had no collar and his shoes had holes i 
them. How was he dressed? 
poorly well nicely richly 
12. Tap, tap, tap! That noise is Mr. Woodpecker peel 
ing the bark of a tree. He is looking for grubs toea 
How do you think he feels? 
unhappy hungry noisy angry 
13. A blue jay will chase a cat out of a tree where 
has a nest. It will fly at the cat, and chatter and pee 
until the cat climbs down. The blue jay is 
cowardly brave huge yellow 
14. "Red roses, Sir? Only five cents apiece!" she sai 
The man glanced at the little old lady. "I'll buy the: 
all," he said. What kind of man was this? 
greedy stingy kind sick 
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. The doorbell rang. A voice called, "Mary! Mary! ~ 
!re's a special delivery letter for you. Come and sign ' 
l 
' book." Whose voice was it? l 
fireman polkeman storekeeper mailman l 
24. The smooth, even strokes of the man at the oars 
took the boat across the blue water. He quickly 
I . 
reached the island. What was he doing? 
rowing wading swimming running 
. A compass is a small instrument. It is used to 
aw a perfect circle. If you wanted to draw a per-
ctly round ball, what would you use? 
) 
' 25. Dorothy made a Christmas tree for the birds. She 
knife compass thermometer book 
• The light :flashed. Then it went out. It flashed 
·ain, warning sailors that there were rocks ahead. 
here do you think the light came from? 
lighthouse airplane fire engine candle 
.• One of the earliest signs of spring is the crocus. 
1metimes its tiny blue and white and yellow blossoms 
•en before the snow has melted. What is a crocus? 
flower flag bird star 
1. Robert saw a man drop a dollar. The man walked 
vay. Robert picked up the dollar and ran after him. 
'hat kind of boy was Robert? I 
honest mean sly stingy 
). "Gutta-percha" is something like rubber. It comes 
·om a tree. It softens in warm water. It gets hard 
~ain when cold. What is it like? 
water trees wire rubber 
tied baskets jof bread crumbs, seeds, and suet on the 
tree. What kind of person was she? 
silly stingy kind grateful 
26. Silk comes from tiny worms. They feed on mul-
berry leaves. These worms spin a thread and wrap it 
around their bodies. What makes silk? 
wood glass thread worms 
27. The fiber from the stem of the flax plant makes 
strong linen thread. This is woven into cloth. What 
part of the plant does the linen come from? 
roots flowers stems leaves 
28. Leaves fall in the autumn. Snow comes in the --
winter. The plants lie under these thick covers until 
spring. What do the leaves and snow make? 
a cover I cloud Christmas hair 
29. Robin ~edbreast is one of the farmer's helpers. 
Every year he eats the worms that would injure 
plants. What kind of bird is Robin? 
harmful nuisance helpful quarrelsome 
• Doors closed with a bang. Bells rang and wheels 30. Long ago people traveled west in covered wagons, 
round their way over the tracks. The subway train !Ji drawn by horses or oxen. Wild animals and Indians 
unged forward into the dark tunnel. This ride was were feared every mile of the way. Such a trip was 
cold noisy slow quiet 
2. A kangaroo has powerful hind legs. It can cover 
long distance in one jump. The mother kangaroo 
~rries her babies in a pouch. What is a kangaroo? 
bird fish animal plant 
~. Crows always fly in a straight line. It may be 
nger by road to a certain place, but "as the crow 
'es" is the shortest way. The crow flies 
slowly straight strong short 
dangerous pleasant short easy 
31. In 1492 Columbus took ten weeks to cross the 
Atlantic. Great ocean liners cross it noW' in five days. 
How would you describe Columbus's trip? 
quick fast hot _slow 
32. The Organ Man played his tunes and his monkey 
danced and danced. At the end of the day the monkey 
could hardly lift his paws. How did he feel? 
fine tired fresh happy 
Page 9 Turn the page and go right on 
SPEED TEST-Continued 
- --------------------.-------------------
33. The most beautiful singer of our feathered friends 
is the nightingale. He flies to a tall tree and pours out 
his song. What is the nightingale? 
duck boy fly bird 
34. In Colonial times the housewife baked her bread 
in a Dutch oven. This was built at the side of the fire-
place. Instead of a Dutch oven, most people now use a 
chair wagon stove table 
42. Chickadees like pine trees. On a snowy day 
winter they will often make a good meal of the see1 
in the pine cones. How do they feel then? 
satisfied sorry afraid angry 
43. Cold winter days ahead! The chipmunk fills h 
cheek pouches with food. Off he goes to his stor 
house. The chipmunk is putting away food for 
winter fun money yesterday 
35. If a ship is in trouble in the daytime, she flies her j 44. Long ago there lived a bird called the "dodo." 
signal flags. At night, she sends up a rocket. What I belonged to the pigeon family, but it could not fl 
would she fly in the middle of the day? 1 What was the dodo unable to do? 
rockets birds flags high 
36. "Polly wants a cracker!" screamed the big green 
parrot. Mary came w-ith his cracker. What can a par-
rot do that most other birds cannot do? 
eat fly talk claw 
37. On the table was a roast turkey with cranberry 
sauce. There were also ears of yellow corn, pumpkin 
pies, and apple cider. For what was this table ready? 
games sale wood dinner 
38. One hot sunny morning the farmer cut his hay. 
He raked · it into low rows to dry. He will bring the 
hay into the barn when it is 
-· -· burned wet dry damp 
39. A guitar is a musical instrument with a long neck. 
It has six strings which are plucked with the fingers. 
What does one make with a guitar? 
music speeches dresses breakfast 
·40. The corn was cut and stacked. All over the field 
-lay the big yellow pumpkins. The boys chose the big-
gest for their party. When was it? 
Hall owe' en Christmas Easter New Year's 
41. Fireflies are tiny insects which give off light from 
their-• bodies. Sometimes there are hundreds in the 
garden at night. What do fireflies look like? 
dirt flashes clouds darkness 
sing walk eat fly 
45. Lawn croquet is a game played with wooden ba 
and mallets. The balls are knocked through wi 
arches. What kind of thing is croquet? 
lawn game bird ball 
46. Every year a deer loses his antlers. New on 
grow. He loses one antler at a time. How do you thi: 
he looks with one antler gone? 
queer hot old angry 
47. In some countries people drink goats' milk. T 
milkman stops his goats at the door. You can buy 
much as you want. What do goats furnish? 
milk meat wool cotton 
48. Snowshoes help you to walk over the snow. Th 
are broad and flat. You will not break through the i 
crust easily. Snowshoes help us when the snow is 
melted frozen • dirty gone 
49. Sometimes a green spot is found in the san 
desert. This is an oasis. Trees, grass, vines, and fr1 
grow there. What must there be to make an oas: 
mountains animals water clouds 
50. In olden days before there were any electric n 
chines, cloth was carefully woven by hand on a loo 
What kind of process do you think this was? 
fast slow dirty heavy 
Page 10 Go right on to next 
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The seagull's wings carry him long distances. He 
. follow the ships for days. When food is thrown on 
water, he dives swiftly for it. What is a seagull? 
bat fish bird ship 
The "China Clipper" is a :flying ship. It carries 
,ple and mail. It :flies very swiftly across the ocean. 
tat do you think the "China Clipper" is? 
airplane bird train fish 
Grapefruit look something like large yellow 
nges. They are very juicy and rather bitter. They 
good to eat. What do you think they are? 
meat nuts fish fruit 
The snow fell in great lazy :flakes that soon cov-
:l the ground like a blanket. Tom got out his leg- j 
g-s and overshoes. It was very cold. It was now /1 
spring winter summer fall I 
, ·,, 
58. A note is fastened to the carrier pigeon's leg. He 
spreads his strong wings and quickly carries the mes-
sage home. What is the pigeon doii}g then ? 
swimming dancing flying walking 
59. Christmas was only a week a way. "How can I earn 
enough to buy presents?" Dick asked himself. What 
was it that Dick needed before Christmas time? · · 
bicycle food money honey 
60. The garden spider spins a strong cobweb from 
bJish to bush. In it he catches other insects for his 
I 
supper. What do you think the spider is? 
I . 
fly bird sparrow insect 
61. Lucy had a quarter to spend. She bought Sally a 
china doll. Sally had no toys to play with. What kind 
of girl was Lucy? 
poor kind tardy selfish 
---------------------------------------------------------------------------------~ 
Billy made a bird house for the wrens. The wren 
. very small bird, so he made a little hole, which 
:no bigger than a quarter, for the door. The wren is 
cranky big little crazy 
When the sun goes down behind the barn, the 
.e balls of yellow :fluff run to nestle under Mother 
t's warm wings. What do you think they are? 
children goats rabbits chic~ 
Three goldfish with long feathery fins swam 
nd and round in Tim's fish bowl. How long do you 
1k one of these fish was? 
three inches a foot two feet a yard 
62. A little scratch on the skin of an orange may , 1 
cause it to spoil. That is why men who pick oranges · 1 
wear gloves. How should oranges be handled? 
roughly quickly carefully badly 
63. Wool clipped from the backs of sheep is made into · 
yarn. From this yarn is woven warm cloth. What do 
you think wool comes from ? 
• sheep cattle yarn plants 
64. Apple cider is good to drink. It is made by press-
ing the juice from the apples. When the apples are 
ripe, how will the cider taste? 
bitter salty sweet peppery 
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NORMS FOR COMPREHENSION, SPEED, AND ACCURACY 
COMPREHENSION 
Age 7- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 9- 9- 9- 9- 9- 9- 9- 9- 9- 9- 9- 9- 9-- 9-- 9- 9-- 9--
1)-
norm tO 0 t 3 5 6 6 7 8 8 9 9 9 9 t O 10 to 0 0 t t t 3 3 3 4 4 5 5 8 8 8 9 9 1( 
- - - -
- - - -
- - - - -
- - - - - -
- - - - - -
- - - - - - - - -
Raw score 0 1 2 3 4 5 6 7 8 9 10 11 12 13 u 15 16 17 18 19 20 21 22 23 24 25 26 27 28 211 34! 31 82 13 lj 
- - - -
- - - -
- - - - - -
- - - - - -
- - - - - - - - - -
-
-
- -
Grade 2.5 2 .6 2 .7 2.8 2.9 3.0 3.0 3 .1 3.2 3 .2 3.3 3.3 3 .3 3.3 3 .4 3.4 3.4 norm 3.5 3 .5 3 .6 3.6 3.6 3 .7 3 .7 3 .7 3.8 3 .8 3 .9 3.9 4 .0 4 .0 4.0 4 .1 4. t 4 . 
I 
' 
Age to- 10- to- 1G- 10- tO- t O- 10- 10- to- 11- 11- 11- 11- 11- 11- 11- 11- t 2- t2- t2- t 2- t 2- t 2- t2- t 3- t 3- t 3- t 3- t 3- t3- t3- t4- t4- t4-
norm t 3 3 4 5 7 8 tO t O 11 0 t 4 5 6 8 t O 11 0 2 3 5 8 9 11 0 t 3 4 7 9 tO 0 3 6 
- - -
- - - -
-
- - - - - - - - - -
- - - - - -
- - - - - - - - - -
Raw score 37 38 39 40 u u n u i ii 46 i7 iS i9 50 51 52 53 M 55 56 57 58 59 60 61 62 63 M 65 66 67 68 Btl 70 71 
- - - - - - - -
- - - -
- - - - - - - - - - -
- - - - - - - - - 1- -
Grade 4.4 4 .5 4 .5 4 .6 4 .7 4 .8 4 .9 5 .0 5 .0 5. t 5 .2 5.3 5.5 5 .6 5.7 5.8 6.0 6. t 6 .2 6.4 6.5 6 .7 6 .9 7 .0 7.2 7 .3 7 .4 7 .6 7.6 7 .8 8.0 8.1 8.3 8 .6 8 .' norm 
I Age- .<v'- ' t4- t5- 15- t5- t 5- t6- 16- t 6- t 7- t 7 
norm, 11 1 3 5 9 0 4 9 t 8 
'·' · -
- - - - -
- - - -
Raw score 74 75 76 77 78 79 80 81 82 83 
- - - -
- . - - -
-
-
Grade Hi t O tO 11 11 t 2 
norm 9 .2 9.4 9 .5 9 .7 .0 .3 .7 .0 .5 .0 
SPEED-10 minutes (Continued on nt 
. , r ~· ~ I ', i~; ·; 
Age 6- 7- .17- 7- 7- 7- 7- 7- 7- 7- 7- 8- 8- 8- 8- 8- 8- 8- 8- 8- 8- 9- 9- 9- 9- 9- 9- to- 10- t o- to- 1G- to- to-It o-
norm tO 0 . :. 11' t 2 3 5 6 8 9 tO 0 t 3 4 5 5 6 7 ' 9 tO 0 1 4 8 9 10 0 t 3 4 5 7 8 tO 
- - - - - -
-
-
No. correct 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 81 82 88 84 
- - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
Grade 
norm 1.6 1.7 1.8 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.8 2.9. 2.9 3.0 3.t 3.3 3.4 3.5 3.6 3.8 4.0 4. t 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.1 
Age ~u- nC 12- t 2- t2- t2- t2- t2-lt2- t 2- t2-l t 3- t 3- t3- t3- t3- t 3- t4- t4- t4- 14- 14- t 5- t 5- t 5.:. t 5- t6-norm ~~~-, . -o 1 3 5 7 8 9 tO !!_ I~ 3 4 7 9 11 t 4 7 9 11 t 4 f? ·· ·· 9 t 
No. correct 88 ' 3~ . ,40 41 42 43 44 45 46 47 48 49. 50 51, . 52 53 54 55 56 57 1 ' 58 59 60 '81 62 68 M 
Grade 10 t O 
norm 5.8 6.0 6.2 6.3 6.5 6.7 6.8 6.9 7.0 7. t 7.2 7.3• ·'N5 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8 .0 .4 
SPEED-7 minutes (Continued on n' 
Age 6- 7- 7- 7- 7- 7- 7- 7- 8- 8- 8- 8- 8- 8- 9- 9- 9- 9- 9- tO- t o- 10- l o- t O- 11- 11- 11- 11- t 2- t 2- 12- t2- 12- t 3- t 3-
norm tO t 2 3 4 5 8 tO 0 1 5 6 8 10 0 1 4 8 9 0 3 4 7 t O 0 4 6 tO 0 3 5 9 11 1 3 
- - - - - - - - - - - - - - - - - - - - - - - - -
- -
- - - - - 1- -
No. correct 0 1 2 8 4 5 6 7 8 9 10 11 12 18 u 15 16 17 18 19 20 21 22 28 24 25 28 27 28 211 80 81 82 18 14 
- - - - - - - - - - - -
- -- - - - - - - - - - - - - - - - - - - - - -
Grade 
norm 1.6 1.8 1.9 2.0 2.0 2.1 2.3 2.5 2.6 2.7 2.9 3.0 3 .2 3.4 3.5 3.6 3.8 4.0 4. t 4.3 4.5 4 .6 4.8 5.0 5.2 5.5 5.7 6.0 6.2 6.5 6.7 7.0 7.2 7.4 7 .. 
Age t 3- t3- 14- 14- t 4- 15- 15- t5- 16- t6- t6- t7- t 7- t7- t7- t 7- 17- t7- t 7- t 8- t8- t 8- 18- 18- t8- t 8- t8- t8-
norm 9 11 3 5 9 1 6 11 3 9 11 0 1 3 4 5 7 8 tO 1 3 5 7 8 8+ 8 + 8 + 8+ 
- - - - - - - - - - - - - - - - - - - - - - - - - - 1-
No. correct 87 88 89 40 41 42 43 44 45 48 47 48. 49 50 51 52 58 54 55 56 57 58 59 80 81 62 68 M 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
Grade t O t O 11 11 11 11 11 11 11 11 t 2 t 2 t 2 12 t2 t 2 t 3 t3 t3 t 3 13 
norm 8.0 8.2 8.5 8.7 9.0 9.4 9.8 .2 .6 .o .2 .4 .5 .6 .7 .8 .9 .0 .2 .4 .6 .8 .9 .o + + + + 
ACCURACY SCORES (Percentages of Exercises Correct) 
Grade 2.5 3.0 3.5 4..0 4.5 5.0 5.5 6.0 8.5 7.0 7.1 8.0 ••• 
..... 
121.1 
C7l 
~ 
v. High 85-t OO 9G-100 93-100 95-tOO 98- 100 100 100 t OO 100 100 100 100 100 100 
~ Hich 72- 84 so- 89 85- 92 9 t - 94 93- 97 95-98 98 98 98 98 98 98 98 98 Medium 48- 71 63- 79 76- 84 87- 90 89- 92 9t-94 93-97 95-97 96-97 97 97 97 97 97 
Low 32- 47 45- 62 6o- 75 75- 86 so- ss 84- 90 87-92 89--94 9G-95 91-96 93-96 94-96 Q5-96 95- 91 
V.Low o- 31 o- 44 0- 5D o- 74 o- 79 G-83 o-86 G-88 G-89 o-90 G-92 G-93 G-94 G-9· 
Pag~,l2 
PERCENTAGE TABLE FOR COMPUTING ACCURACY SCORES 
NUMBER OF EXERCISES ATTEMPTED 
22 23 24 251 26 27 28 29 301 31 32 33 34 as\ as 37 38 39 401 41 42 43 44 451 46 47 48 49 so\ st 52 53 54 ss l ss 57 58 59 60 61 62 63 64 
9 9 8 8' 8 
14 13 13 12 12 II II 
18 17 17 16 15 15 14 14 
23 22 21 20 19 19 18 17 16 
2i 26 25 24 23 22 22 21 20 19 I 
32 30 29 28 27 26 25 24 23 22 21 20 
36 34 33 32 31 30 29 28 27 26 25 24 23 
41 39 37 36 35 33 32 31 30 29 28 27 26 25 
45 43 42 40 39 37 36 34 33 32 31 30 29 281 27 26 25 
50 47 46 44 42 41 30 38 37 35 34 33 32 31 30 30 29 28 
54 52 50 48 46 44 42 41 40 39 38 36 35 34 33 32 32 31 30 
59 56 M 52 50 48 46 44 43 42 41 39 38 37 36 35 34 34 33 32 
63 60 58 56 54 52 50 48 47 45 44 42 41 40 39 38 37 36 35 34 33 
tiS 65 63 60 58 56 54 52 50 48 47 45 44 43 42 41 40 39 38 37 36 35 
-
iZ 69 67 64 62 60 58 55 53 52 50 48 47 46 44 43 42 41 40 39 38 37 36 35 
ii 73 71 68 65 63 62 50 57 55 54 51 50 48 47 46 45 44 43 41 40 39 38 37 36 
81 78 75 72 69 67 64 62 60 50 57 54 53 51 50 49 47 46 45 44 43 42 41 40 30 39 
86 82 70 76 73 70 68 65 63 62 60 58 56 54 52 51 50 49 48 47 45 44 43 42 41 30 30 
00 86 83 80 77 74 71 60 67 65 63 61 59 57 55 54 53 51 50 49 48 46 45 44 43 42 41 41 
95 00 87 84 81 78 75 72 70 68 66 64 62 60 58 57 56 54 53 51 50 49 47 46 45 44 43 43 421 41 
100 95 92 88 85 81 79 76 74 72 69 67 64 63 61 59 58 56 55 54 52 51 50 49 48 46 45 45 44 43 42 41 
100 96 92 88 85 83 79 77 75 72 70 68 66 64 62 61 59 58 56 54 53 52 51 50 48 47 47 46 45 44 43 42 
100 96 92 89 86 83 80 78 76 73 70 68 66 65 64 61 60 50 57 56 55 54 52 51 49 40 48 47 46 45 44 43 
100 96 03 89 86 83 81 79 76 73 71 60 68 66 64 63 61 50 58 56 56 54 52 51 51 50 49 48 47 46 45 44 
------ J 26100 96 94 89 87 85 82 79 76 74 72 70 68 66 65 63 61 60 59 58 56 55 54 53 52 50 50 49 48 47 46 45 44 27 100 96 93 90 88 85 82 79 77 75 73 71 69 68 66 64 63 61 60 58 57 56 55 54 52 51 50 50 49 48 47 46 45 28 100 96 94 91 88 85 82 80 77 76 74 72 70 68 66 64 63 62 60 59 58 57 56 54 53 52 51 50 50 49 48 4i 
29 100 97 94 91 88 85 83 80 78 76 74 72 70 68 67 65 64 62 61 60 59 58 56 55 54 53 52 51 50 50 49 481 47 
30 100 98 95 91 88 86 83 81 79 77 75 73 71 70 68 66 65 63 62 61 60 58 57 56 55 54 53 52 51 50 50 49 48 
31 100 98 94 91 89 86 84 82 80 78 76 73 72 70 69 67 65 64 63 62 60 59 58 57 56 55 54 53 52 51 50 50 49 
32 100 97 94 91 88 86 84 82 80 77 75 74 72 71 69 68 66 65 64 62 61 60 59 58 57 56 55 54 53 52 51 50 50 
33 100 97 94 91 89 87 85 83 80 78 76 74 73 71 70 68 67 66 64 63 62 61 60 58 57 56 55 55 54 53 52 51 
34 100 97 94 92 90 87 85 83 81 79 77 75 73 72 70 69 68 66 65 64 62 61 60 59 58 57 56 55 54 53 53 
35 100 97 95 93 89 87 86 84 8). 79 77 75 74 72 71 70 68 67 66 64 63 62 61 60 59 58 57 56 55 54 
36 100 97 95 92 90 88 86 84 82 80 7S 76 74 73 72 70 69 67 66 65 64 63 62 61 60 59 58 57 56 
37 100 97 94 93 90 88 86 84 82 80 78 76 75 74 72 71 69 68 67 66 65 63 62 61 60 59 58 57 
38 100 97 95 92 90 88 86 84 82 81 78 77 76 74 73 71 70 69 67 66 65 64 63 62 61 60 59 
?91 100 98 95 92 90 88 86 84 83 80 79 78 76 75 73 72 70 69 68 67 66 65 63 62 61 60 
•P. 100 97 94 92 90 89 87 85 82 81 80 78 76 75 74 72 7l 70 68 67 66 65 64 63 6~ 
I 
- 41 100 97 95 92 91 89 87 84 83 82 80 78 77 75 74 73 71 70 60 68 67 66 65 M 
42 100 97 95 93 91 89 86 86 84 82 80 79 77 76 75 73 72 71 70 68 67 66 65 
43 100 97 96 93 91 89 88 86 84 82 81 79 78 76 75 74 72 71 70 69 68 67 
44 100 98 95 93 92 90 88 86 84 83 81 80 78 77 75 74 73172 70 69 68 
45 100 97 96 94 92 90 88 86 84 83 81 80 78 77 76 75 73 72 71 70 
46100 98 96 94 92 90 88 86 85 83 82 80 79 77 76 75 74 73 71 
47 100 98 96 94 92 90 88 87 85 83 82 81 79 78 77 75 74 73 
481 
100 98 96 94 92 90 88 87 85 84 82 81 80 78 77 76 75 
9 100 98 96 94 92 90 89 87 85 84 83 81 80 79 77 7G 
50 100 98 96 94 92 90 89 87 86 84 83 81 80 79 7i 
51 100 98 96 94 92 91 89 87 86 85 83 82 80 79 
52, 100 98 96 94 92 91 89 87 86 85 83 82 80 
53 100 98 96 94 92 91 89 88 86 85 84 82 
541 100 98 96 94 93 91 90 88 87 85 84 
551 100 98 96 94 93 91 90 88 87 I!S 
56 100 98 96 94 93 91 90 88 87 
57 100 98 96 95 93 91 90 89 
58 100 98 96 95 93 92 90 
59 100 98 96 95 93 92 
601 100 98 96 95 93 
61100 98 96 9.'i 
62 100 98 9G 
63 100 98 
64 100 
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TEST F 
M.A. 
* ····---
10-2 
····---
10-3 
10- 4 
8-0 10-5 
8-1 10- 6 
8-4 10-7 
8-5 10-8 
8-6 10-9 
8-8 10-10---
8-1 0--- 10 -11 ---
8-11---
11-0 
9-0 11-1 
9-2 11- 2 
9- 3 11-3 
9-4 11-4 
9-5 11- 5 
9- 6 11- 6 
9-8 11-7 
9-9 11-8 
9-10 --- 11-10---
9-11--- 11-11---
10-0 
---
12-0 
10- 1 
---
12-1 
SUMMARY 
12-2 
12-3 
12-5 
1 2- 6 
12-7 
12-10---
1 2-11 - - -
13-0 
13-2 
13-4 
1 3-6 
13-7 
1 3- 9 
13-10 - --
14-0 
14-1 
14-3 
14 -5 
14 -8 
14- 9 
15-0 
15-3 
15-6 
15-7 
15-8 
1 5-9 
1 5-11---
16-0 
16-5 
16-6 
16-9 
17-1 
17- 2 
17-7 
18-0 
18-6 
18-9 
19-0 
19-1 
19-10 _ _ _ 
19-11 - --
*· .. 0 ---
* Zero scores and M.A. scores above or below those listed should be 
written in these spaces. 
'l'o find the Median M.A. take the average of the 5th and 6th highest 
scores. 
M .A. 
,_ 26-0 
2 1-0 
,_ 18-0 
16-0 
,_ 14-0 
·-
13-0 
12-0 -
11 ·0 -
,-10-0 
9-0 -
8-0 -
I-
T..c22 
Trllob 
15 
15 
12 
12 r 
9 
9 
6 
6 
3 
2 3 
23 24 
Profile of Trials Passed 
12 
15 
15 10 
20 
12 
16 12 8 
9 
12 9_ 6 
6 
8 
4 
6 
3 
4 f- 2 
J I 
I I 
I 
25 26 27 
Median M.~. 
15 I~ 15 
·-
15 
12 
12 12 
·-
12 
9 9 
9 
9 
6 
6 
6 
6 3 
J 
J I 
J I 
I 
I 
-
28 29 JO 31 
I 
EXAMPLES: 
table 
apple 
1. silk 
2. salmon 
3. sheep 
4. diamond 
5. hammer 
6. lettuce 
7. man 
8. gun 
box furniture bed 
cherry seed grow 
cloth wood 
fruit leaf 
red pretty dress fashion cloth 
meat water swim fish food 
flock animal meat woolly butchered 
precious value sparkles jewel rmg 
carpenter nail tool useful Iron 
vegetable green leaves healthful garden 
boy strong fights muscle person 
shoot muzzle weapon dangerous wound 
9. carpentry tools trade man wages house 
10. gold 
11. wagon 
12. · baseball 
13. bee 
14. mustard 
15. honesty 
Test No. 22 
bright; . valuable mineral ring money 
vehicle; brake wood ride carriage 
practice diamond healthful team sport 
wax birds honey insect stings 
burns spice powder strong flavor 
excellence best virtue right desirable 
EXAMPLES: 
early 
free 
slow 
good 
wrong light big 
old heavy bad 
right 
fast 
1. old rich wide poor green 
dark 
full 
2. light 
3. brown 
4. laugh 
5. soon 
soon 
open 
now 
above 
bad 
full 
wait 
when 
sick 
dark 
whistle 
even 
narrow 
sorry empty 
study cry 
below back 
6. strong fight weak muscle JUmp work 
7. like fun friend cousin enemy 
while still quickly 8. never 
9. sharp 
10. string 
where 
narrow 
line 
point 
straight 
steep dull 
turn old 
11. health cheerful weight gloomy 
12. polite pupil behavior book rude 
skate 
always 
study 
crooked 
sleepy food 
funny 
13. tennis easy punish lesson nice reward 
14. add arithmetic wrong subtract fraction number 
15. false broken ancient valuable price modern 
Test No. 23 
EXAMPLE: 
detrimental 
1. deem 3. lard 5. trip 
2. nine 4. limb 6. arid 
demonstrable 
1. mean 16. reef 31. lean 
2. eyes 17. babe 32. omen 
3. road 18. luna 33. scab 
4. lace 19. amen 34. slot 
5. dare 20. star 35. fear 
6. reds 21. stir 36. mere 
7. open 22. nets 37. done 
8. arms 23. rags 38. true 
9. lets 24. lamb 39. odes 
10. dime 25. shot 40. earn 
11. odor 26. made 41. mope 
12. east 27. need 42. node 
13. beak 28. stew 43. rash 
14. rant 29. bred 44. boar 
15. read 30. alas 45. test 
Test No. 24 
EXAMPLES: 
table top paint legs cloth dishes 
tree shade nuts roots leaves branches 
1. book 
2. squirrel 
3. cat 
4. chair 
5. house 
6. boy 
7. room 
8. concert 
9. army 
10. banquet 
11. fire 
12. blizzard 
13. club 
14. trial 
15. contest 
T est No. 25 
story 
nuts 
hair 
pages shelf. 
fur tail cage 
picture 
tree 
claws 
printing 
owner mouse milk 
arms legs rocker seat comfort 
sidewalk window bed furnace door 
shoes legs suit head knife 
furniture lamp people walls ceiling 
encore performer violin singing 
applause mus1c 
officers tents fighting soldiers ships 
deaths 
music wine guests dancing food 
laughter 
alarm flame danger heat fireman 
insurance 
winds death thunder danger snow wrecks 
banquets meetings 
fun members 
committees clubhouse 
sentence crime defendant judge jury 
guilt 
opponents crowds rowing- strength 
rivalry dislike 
EXAMPLES: 
chair book couch desk box letter 
dog cheese dish potato table bread 
1. dirt iron force silver wool wire 
2 .. ship waves cart road wagon bricks 
~- store banana basket apple seed plum 
14:. sea rock mountain lake storm river 
5. glass hat room ribbon basket dress 
6. robin winter horse song squirrel fence 
7. rain wind sky steam heat water 
8. brass piano violin party pleasure flute 
9. submarine officer duty bomb trench gun 
10. poetry physics physiology beauty chemistry 
resonance 
11. sermon newspaper manuscript book magazine 
speech 
12. house cave barn hotel store castle 
13. paper crayon pencil blackboard pen ink 
14. frog feathers fish chicken animal duck 
15. gold ruby stone pearl jewel ,diamond 
Test No. 26 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
EXAMPLES 
The third letter of the alphabet is . . . . 
The second letter before the sixth letter is . 
1. The fifth letter of the alphabet is . . 
2. The second letter before the last letter is . 
3. The third letter before M is . . . . . . . . 
4. The letter midway between H and N is 
5. The second letter after the fourth letter is . 
6. The letter two letters to the right of the letter E is 
7. The first letter to the left of the tenth letter is 
8. The letters of the word the in the order in which 
they come in the alphabet are . . . . . . 
9. The letters of the word boy in the order in which 
they come are . .-. . . . . . . . . . • 
10. The word you get by putting the first letter between 
the two middle letters of the alphabet is . . . . 
11. The word you can make out of the fifth letters from 
• ·············- 1 
. ............. 2 
• .............. 3 
.....•........ 4 
• .............. 5 
• . ............. 6 
• . ............. 7 
............... 8 
·············· 9 
.............. 10 
the ends, using one of them twice is . . . . . . • . ............. 11 
12. The word you get by putting the first and fifth letters 
between the two middle letters of the alphabet is . • .............. 12 
Tesl No. 27 
EXAMPLES: 
K-0-B-0 .......... B ------------------------------------------------------------------------------
T -O-F -S ...•.... ; .. S ------------------------------------------------------------------------------
1. I -C-H-D-L •••...... C. ___ ____ _______________________ __ __________ __ __________________________ __ _____ _ 
2. 0-C-A-T ......... . C. ________ __________________ ___________________________________________________ _ 
3. U-E-0-H-S .. · ...... H .. ___________ __ ___________ _________ __ ____________ ___ ___ __ ________ __ ____ _______ _ 
4. H-T-E-M ..... ,. . .• , .... T ----------------- -- ---------------- -- -------------------------- ---- --- --------
5. C-H-S-0-0-L .. -.... S------------- ---- ------------- -- ----- --------------- ------ -- ------------------
6. N-B-U -M-E-R .. ... N -------------------- ---------- ------------------ ------- -· ---------------------
7. C-R-H-A-1 ... ,...... . C ------------------------------- ------------------------------ -- ---------------
8. T-W-A-E-R . , .... . \V -- --- ----- -- ----- ------------------------ -- ---- -------------------------------
9. ·W-T-E-R-1-N . _ ... ¥/ ____ ____ .. ___________________ __ ____ _______ __ ________ __ __ _____________________ _ 
10. L-T -R-E-T-E . _ .. .. L ---------------- -- ---- ---- ---- -- -------- --- -------------- --- -- ----------------
11. P-E-P-A-R •...... _ P --- -- ---------------------------- --------------- --- ------------ ------------- -· 
12. S-R-0-T-E ......... S ------------------------------------------------------ ---- --------------------
13. C-R-Y -A-N -0 ...... C ------- ------------------- ---- ----------------- ---- ---- -----------------------
14. E-P-N -L-C-1 ....... P __ ____ ______________________ _____________________ ___ __ ___ __ __ __ _____ __ _______ __ 
15. F-W -L-0-R-E ..... F -------------------------------------------------·------- -- _________________ __ 
1'est No. 28 
EXAMPLES: 
girl come 
apple shell 
ill his 
ripe banana 
1. sit 
2. ton 
can 
sing 
pie big 
boy some 
3. tell some me can 
4. why bury still you 
5. are bat out tell 
6. truth happy people riches 
7. mirth beauty business ugly 
8. trill hurry battle leaves 
9. tramp lease trial found 
10. across bought camel truce 
11. makes story tremble asking 
12. early income fashion simply 
13. anchor sample truth ri-pple 
14. beacon 
15. f~mily 
Test No. 29 
giving nation humble 
forgive angel bought 
EXAMPLES: 
my not is book that 
ran the boy the street down 
1. apples trees on grow 
2. play boys like marbles to 
3. grow boys men to become up 
4. is lesson girl her studying the 
5. there days are the week in seven 
6. children room of the out ran six 
7. away winter for nuts store squirrels 
8. Mary I runs as as fast 
9. do go we Saturday school on not to 
10. she youngest selected our the in girl room 
11. thousand many a year cars makes Ford 
12. true stories teacher about the a told them colonies 
13. who her lost girl pencil the another bought 
14. allowed upon skate to they never river were the 
15. an embankment train leaped lost lives their and many people the 
Te~ t No. 30 
> 
EXAMPLES: 
2 4 6 8 / . 10 12 
9 8 7 '2 6 5 4 
(1) 3 . 5 7 s. 9 11 
(2) 1 4 7 10 12 13 
(3) 9 7 4 5 3 1 
(4) .18 15 12 9 6 5 
(5) 2 5 4 6 8 10 
(6) 1 5 9 11 13 17 
(7) 12 11 10 8 6 4 
(8) 3 6 9 12 14 15 
(9) 1 5 10 15 20 25 
(10) 2 4 6 8 10 32 
(11) 27 24 21 18 17 15 
(12) 18 17 16 14 12 10 
(13) 3 7 11 13 15 19 
(14) 8 10 11 14 17 20 
(15) 32 29 27 22 17 12 
Test No. 31 
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DIRECTIONS FOR .ADMI~TISTERING 
TilE RECOGNITION-oF-HOMOPHONES TEST 
1. (Say to the class~ 
"Today we are going to do something different. Some other children 
who did this liked it very much. They said that it was just like 
playing a game. I'll pass out the papers we are going to use. 
When you get the papers write your name, the name of the school, and 
your teacher's name on the proper lines at the top of the pape~." 
2. (After papers are distributed and pupils have filled in the informa- : 
tion requested, say to the class:) 
"Did you know that different groups of letters could have the same 
sound? Let's look at these groups of letters that I am going to 
put on the board. 11 (Put the first sample on the board.) "They are 
just like the first sample on your paper. These letters, (point to 
1 eat 1 ) have the sound of eat. Could the letters a-p-e (pointing to 
first item) have the sound of 1eat 1 ? That's correct; they could 
not. Now look at e-e-t. Could these have .the sound of 'eat'? 
Yes, they could. So, we will fill in the space before these 
letters. 11 (Do so on the board. Children do so on their papers.) 
"Could e-e-p have the sound of 1eat 1? No, they couldn't; so we 
won 1t make any mark on the paper. Could e-t-e have the sound of 
'eat 1 ? That's corr ect. They could, so we will fill in the space 
before that group of letters. Could e-e-k have the sound of •eat'? 
No, they co~dn 1 t." 
3. "Let's try the second sample. While I am putting it on the board, 
you blacken or fill in the space before any group of letters that 
could have the sound as 1eek 1 • 11 (Move about the room during the 
following procedure to make certain pupils understand how to mark 
the answers.) ''Which spaces did you fill in or blacken?" (Have 
one pupil do the sample on the board.) 11Yes, that 1 s correct. There 
was only one group, 1 e-a-k 1 that could have the sound of 'eek• ·" 
4. 11Now try the third sample. Blacken the space before any group of 
letters which could have the sound of 1 ate' • Which spaces did you 
fill in or blacken, Mary? Yes, a-i-g-h-t would be correct. That's 
correct, a-i-t and e-i-g-h-t could also have the same sound." 
(Fill in the spaces before these words on the board.) 
5. 11 In each sample we had a different number of spaces that had to be 
filled in or blackened. In those that you are now going to do 
there will always be one filled in and there could be two, three, 
four, or even five filled in. 
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6. Precede each item with the following introduction: 
"Number _, blacken the space before any group of letters that 
could have the same sound as •••• II 
(On the examiner's copy of the test key words suggesting the sound 
for the stimulus were penciled in, but not spoken or presented to 
the children. Time was allowed for each child to finish each item. 
Usually the time approximated 20 seconds per item.) 
7. Stimulus sounds for each item and the key word are: 
l. aid (as in paid) 26. ay (as in day) 
2. eeze (as in squeeze) 27. eem (as in seem) 
3. ood (as in good) 28. un (as in until) 
4. irth (as in birth) 29. ole (as in stole) 
5. air (as in fair) 30. oard (as in board) 
6. urse (as in nurse) 31. ac (as in tack) 
7. ence (as in fence) 32. ist (as in mist) 
8. sion (as in occasion) 33. wn (as in bum) 
9. ite (as in bite) 34. 0 (as in so) 
10. een (as in screen) 35. ale (as in ta1e) 
11. i (as in bite) 36. all (as in tall) 
12. ell (as in bell) 37. eel (as in feel) 
II 
13. ane (as in plane) 38. ude (as in dude) 
14. ire (as in fire) 39. per (as in perhaps) 
15. ought (as in bought) 40. ern (as in stern) 
16. old (as in cold) 41. ud (as in thud) 
17. f (as in frame) 42. ode (as in code) 
18. aze (as in daze) 43. erd (as in herd) 
19. uff (as in stuff) 44. ir (as in fir) 
20. sir (as in sir) 45. aws (as in claws ) 
21. own (as in shown) 46. n (as in not) 
22. eece (as in fleece) 47. ock (as in sock) 
23. each (as in peach) 48. erl (as in sterling) 
24. eed (as in seed) 49. ome (as in home) 
25. aint (as in paint) 50. ose (as in hose) 
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RECOGNITION OF HOMOPHONES 
Name School 
· Teacher 
You and the class are going to do the following samples together. Follow 
the directions given to you by your teacher. 
SAMPLES 
x. eat y. eek z. ate () ape 0 aka () it () eet () age () aight () eep ()ike () ait 
() ete () ache () eight () eek () eak () ati 
Now do each of the folloYdng as directed by your teacher. 
1. aid 2. eeze 3. ood 4. irth 5. air 0 ed () ize () ode () orth 0 ere () ade () ease 0 ord () eth ()ire () ode () eize 0 ould () arth () are () ide () ees () od () erth () eir () eighed () eas () ard () outh ()ear 
6. urse 7. ence 8. sion 9. ite 10. een 
I () erze 0 ens 0 son () ete () ean I () erse () ince () ton () ight () ine 
( ) urze () ense () tion 0 ike () une 
() erce ()ins () zion () ote () ene 
" 
() arse () ents () fion ()it () ien 
11. i 12. ell 13. ane 14. ire 15.~ ()y () elle Oaim () iore aut 
() ie ()al () ain () yre 0 ught 
() eye () el () ein () air () aught 
() oy ()il () ene 0 ier () ort 
() igh () eel () eign () uer () eught 
16. old 17. f 18. aze 19. uff 20. sir () ould () ft () ace 0 ove () sur () o1ed () ph (~ ase () off () cir () oal 0 ff t ays () ogh () sor 
() oiled () gh () aise 0 eff () cer () owed 0 pt () aize () ough () ser 
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21. own 22. eece 23. each 24. eed 25. aint 
() owe () ieee () ach () ead () ant 
() one () eese () eech () ede () eint 
() oan () eace () ooch () ide () oint 
() oon () ace () eese () ode () int 
() awn ()ice () oach () ed () ent 
26. TI--uY 27. eem 28. un 29. ole 30. oard (uy () earn. ()an () owl () ored 
() eigh ()im ()an () oul () ood 
()ai ()em () une () oil () ord 
0 oy () eme () one () oal () ode 
() ey () ime () urn () ol () orde 
31. ac 32. ist 33. wn 34. 0 35. ale 0 at () est 0 om () eau ()al 
() eck () izzed ()ume () ode () eil 
() ack () iest ()orne () ew () ol 
() et () issed ()wnp 0 ow 0 ail 
() ok () ast ()umb () ough () eel 
36. all 37. eel 38. ude 39.~ 40. ern () ol () eal t) ood pur () orn 
() aul () ile () eud () pre () earn 
() ale () ell () ud () por () yrn 
() awl () eil () ewed () pro () arn 
() eal () el () ued () par () urn 
41. ud 42. ode 43. erd 44. ir 45. aws 0 udge () owed () eard () are 0 az 
( ) ood () ewed () ord Our () ause 
( ) ude ( ) oed () ird () ire () auze 
()ad () ood ( ) irred () er () ose 
() od () oad () urd Oar () oze 
46. n 47. ock 48. erl 49. ome 50. ose 
()an () oc 0 url ( ) oam C) oze 
() in () ark () irl () oirn () owes 
()kn () ook 0 arl () omb () ows 
()gn () ox () orl () umb () oes 
() on () awk 0 earl () one () oss 
I 
I 
II 
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PROCEDURE FOR PRONUNCIATION-oF-COINED-WORDS TEST 
l. Administer the test in a place where interruptions are not likely 
to occur. When the pupil enters, make him feel at ease by making 
some apt comment or engaging him in conversation. During this 
time, record pupil's name, school, and teacher's name. 
2. Hand pupil the cellophane-protected copy and say: "The directions 
telling what we are going to do are written at the top of your 
paper. (Point to them.) I am going to read them to you and you 
may look at them on your copy. 11 
Read slowly: "The following make-believe vwrds are made from two 
parts of real words. How would you say each word so that the two 
parts can be heard?" 
3. Allow child 5 to 7 seconds to pronounce each one. Draw a circle 
around any part of any whole word mispronounced. 
4. When the child has finished Section A, say: 11The following words 
in this section (indicating) are also made from parts of words. 
How would you say each one?" 
5. Follow the same scoring procedure as used in Section A. The total 
score is 60 minus the number of words that have a circle around 
any part or around the whole word. 
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Pronunciation of Coined Words 
Name 
School Teacher 
A. The following make-believe words are made from two parts of real words. 
How would you say each word so that the two parts can be heard? 
1. inly 11. anter 21. atny 
2. ret ion 12. prot ions 22. coleus 
3. conty 13. acest 23. parness 
4. e.xer 14. adments 24. canber 
5. ament 15. apman 25. misping 
6. deble 16. aric 26. podle 
7. uners 17. asder 27. restor 
8. comry 18. premen 28. surting 
9. disful 19. manum 29. emtive 
10. ening 20. ordy 30. corple 
B. The following make-believe words are also made from parts of words. 
How would you say each one? 
1. proditer 11. alert ion 21. arliber 
2. a dual 12. enements 22. cartoness 
3. diaman 13. inriment 23. potadle 
4. antiry 14. aplaties 24. montyting 
5. consity 15. prefiless 25. respaship 
6. exdering 16. acingmen 26. suristive 
7. fortery 17. manraty 27. grandveret 
8. acniest 18. alcuings 28. caninny 
9. discers 19. par be ric 29. subtionsion 
10. unible 20. orperdy 30. misenries 
,, 
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DIRECTIONS FOR WRITING FROM VISUAL MEMORY 
1. After distributing paper and having pertinent information recorded, 
say: "Class, we are going to do something that seems to be very easy. 
On each of these cards that I have here are some make-believe words • 
I am going to hold a card against my chest like this (demonstrating 
with blank side toward pupils.) Then I will say, 'Ready.' As soon 
as I say that, I will move the card up to the level of my eyes and 
say, 'Watch. ' At that moment, I will turn the card over so you can 
see the YlOrd .lettered on the card. If you want to see the word, 
you'll have to look carefully because it will be shovm for a very 
brief time. When you have seen the word, you will write that word 
on your papers. 11 
2. Use three samples to help the children become familiar with the 
procedure. After each sample, expose the word again so that the 
children may see how well they have done. After sample 3, s~: 
3. 
"From now on, we won't stop to tell what we wrote. We will go on 
to the next word. 11 
Expose each card for approximately one half second. 
Sample x. fespig 
Sample y. inat 
Sample z. arily 
1. inly 16. a dual 
2. conty 17. antiry 
3. ament 18. exdering 
4. uners 19. acniest 
5. disful 20. unible 
6. anter 21. enements 
7. acest 22. aplaties 
8. apman 23. acingmen 
9. asder 24. alcuings 
10. manum 25. orperdy 
11. atny 26. cartoness 
12. parness 27. montyting 
13. misping 28. suristive 
14. restor 29. caninny 
15. emtive 30. misenries 
APPENDIX B 
DATA USED IN PAIRING TECHNIQUE 
I 
I 
Abbreviations 
MA 
CA 
Hom 
Pro 
Vis 
Voc 
Sp 
Pho 
H 
L 
lillY TO ABBREVIATIONS OF COLUMNS 
USED IN TABIE OF SCORES . 
Explanations 
Mental Age obtained from KuhJ.Jnan.n-Anderson 
Intelligence Test , Booklet F 
Chronological Age 
Recognition-of-Homophones Test 
Pronunciation-of-Coi ned-Wor ds Test 
Writing-From-Visual-Memory Test 
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Knowledge of word meanings obtained from 
Vocabulary Section of the Gates Reading Survey 
for Grades 3 to 10 
Metropolit an Achievement Spelling Test, Form R 
Phonetic Spelling Score based upon the Metro-
politan Achievement Spelling Test, Form R 
High member of a pair , classified high on the 
basis of the variable being compared with other 
factors 
L.ow member of a pair, classified low on the 
basis of the variable being compared with other 
factors . 
l 
I 
l 
il 
I 
tl 
Cases 
H-1 
360-033 
225-043 
199-223 
331-108 
335-048 
237-128 
227-183 
315-102 
138-070 
023-278 
233-300 
337-066 
187-264 
242-014 
018-073 
109-268 
354-355 
165-281 
212-225 
019-248 
. 118-047 
150-096 
055-334 
154-215 
322-388 
126-272 
149-374 
140- 323 
306-060 
179-249 
TABLE 42 
C01PARISON OF RECOGNITION OF HOMOPHONES 
VliTH VOCABULARY, SPELLING, AND PHONETIC SPELLING 
FOR 91 PAIRS OF PUPilS 
:WIA CA Vis Pro Hom Voc 
H-L H-L H-1 H-L H-L H- L 
136-134 143-151 48-49 15-18 171-149 21-19 
150-144 126-151 54-53 40-43 187-161 36- 31 
152- 147 123-143 54-52 40-40 175-149 25-21 
145-147 133-140 36-38 42-38 200-173 30-29 
143-138 137-151 37-33 16-20 152-125 27- 26 
131-131 142-132 43-40 . 36-30 194-166 17- 30 
132-137 142-147 .52-52 42-36 170-147 31-22 
128-127 153-130 38- 42 18-22 161-126 30-21 
132-132 127-134 53-52 28-24 173-151 29- 25 
132-137 129-137 44-1+1 39-36 192-163 25-24 
142-139 128-131 53-50 47-45 180-147 34- 36 
142-142 139-130 54-50 40-41 193-170 26-10 
140-139 128-125 53-52 30-32 196-145 29-32 
141-139 127-140 50-54 25-22 170-142 24-36 
141-147 126-130 43-41 21-23 171-145 26-22 
145-149 125-123 54-53 25-27 180-149 32-21 
126-121 142-131 49-44 34-33 172-149 29-19 
127-126 127-144 49-45 42-40 186-139 27-14 
138-140 133-138 46-46 23-20 176-152 10-29 
137-135 138-137 59-55 33-28 169-145 22-16 
135-135 128-139 59-59 49-45 200-177 32-34 
136-130 132-146 55-59 35-36 194-171 29-27 
133-130 122-136 56-55 38-34 189-157 22-16 
140-138 133-141 57-59 30-27 182-161 42-07 
141-143 139-134 57- 59 42-42 179-156 49-40 
139-141 131-128 58-58 43-38 189-166 32- 21 
141-138 126-136 58-59 48-45 209-186 51-29 
140-141 125-128 59-56 55-51 222-189 50-35 
133-138 127-132 54-49 53-52 210-185 35-16 
138-141 133-143 46-42 34-29 180-153 37-29 
(continued on the next page) 
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Sp Pho 
H-L H-L 
15-15 26-24 
28- 26 40-37 
31-25 42-37 
28-16 42-32 
12-14 22-20 
34- 21 44-30 
22- 27 37- 1+1 
19-12 32-16 
20- 21 31-37 
21-17 37-41 
23-15 37-24 
32-24 46-39 
32-18 48-38 
11-39 22- 31 
19-12 22-19 
21-12 38-15 
17-19 28-40 
22-10 40-26 
10-11 17-13 
21-06 35-07 
34-21 45-39 
27-18 43-30 I' 
19-23 36-35 
36-12 46-26 
34-18 42-26 11 
28-15 41-29 
39..:..28 46-34 
40-29 49-43 
31- 21 41-37 
33-21 43-3h 
- --
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TABlE 42 (continued) 
I Cases MA CA Vis Pro Hom Voc Sp Pho 
H-L H-L H-L H-L H-L H-L H-L H-L H-L 
1202-074 151-154 127-125 49-49 48-44 190-155 35-27 34-29 50-43 
356-240 150-149 143-130 45-46 35-31 188-153 35-17 28- 21 40-33 I 
I 253-173 152-154 127-133 59-56 55- 51 217-188 35-36 34- 28 46-41 
I 307-362 148-1.48 127-133 55-59 41-40 203-175 47-29 26-23 39-42 
267-381 149-145 127-132 58-56 40-39 188-165 33-30 29-20 40-29 
144-217 144-148 123-128 59-59 49-43 205-180 49- 24 37-18 45-37 
341-080 146-146 118-141 56-57 48-47 207-181 31-34 39-23 44-32 II 
076-238 148-145 135-137 57-58 56-52 207-184 26-39 26-31 39-42 
181-006 148-147 126-130 57-62 59-56 222-197 37-41 35-36 46-48 lj 
232-236 149-146 128-134 58-59 58-55 225-192 40-35 46-29 50-42 ' 
I 
I 347-100 153-152 141~141 58-57 38-38 178-143 24-27 25-18 36-38 
051-286 125-126 132-129 57-56 24-22 170-130 24-22 26-15 30-22 
025-260 134-139 130-129 56-51 47-46 181-160 36-19 25-18 41-36 
ll ll9-052 134-131 131-134 55-53 44-40 191-163 24-24 21-23 33-39 I 
1298-129 137-136 124-133 61-63 52-46 206-173 22-34 36-20 47-39 1 
120-346 139-141 132-128 60-60 37-32 187-163 37-27 28- 27 40-39 :1 
255-137 142-139 129-126 63-63 38-39 202-167 30-34 32-30 46-41 ij 
396-274 143-142 134-130 64-60 44-hl 220-164 30-21 37-26 48-33 II 
384-240 138-141 146-128 61-61 50-50 199-178 32-29 31-29 44-40 
i' 390-135 142-141 129-127 60-63 51-48 202-174 32-27 32-25 41-39 I 
099-016 144-148 129-139 60-62 31-33 186-153 29-30 26-15 42-24 I 
198-082 148-148 125-121 61-62 43-43 185-163 26-34 29-22 40-36 
' 283- 333 145-148 130-124 64-62 42-l~7 185-164 19-41 28-28 36-37 
296-130 147-145 129-131 63-63 48-49 190-166 35-34 34-18 48-34 1 
402-262 146-146 139-143 62-64 51-48 2ll-189 35- 35 41-37 48- 46 
098-194 145-146 130-133 63-61 54-55 204-178 40-39 41-40 47-49 ji 
I 094-321 144-149 127-123 60-62 58- 58 206-175 35-23 29-23 46- 35 i 
236-326 150-152 124-136 61-63 43-39 189-168 43-40 31-25 47-36 I 
1 389-011 155-155 133-132 63-60 48-44 203-180 31-24 39-34 47-38 
219-131 150-152 132-131 63-60 50-52 206-185 34-39 37-20 46-37 I' 
I ll0-368 144-138 131-139 55-54 23-24 188-159 30-26 26-19 39-42 
126-126 66-67 58-59 226-192 29-31 35-38 I 075-203 154-153 47-45 
289-184 133-134 140-146 65-67 49-48 204-171 24- 27 38-33 46-37 I 
395-034 142-143 134-131 70-66 55-52 214-177 40-34 39-35 47-46 
036-097 139-138 134-130 65-69 57-52 217-190 32-32 36-37 47-43 
(concluded on the next page) 
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TABlE 42 (concluded) 
n 
150 
TABLE 43 {continued) 
Cases MA CA Hom Pro Vis Voc Sp Pho 
H-L H- L H-L H-1 H-1 H-L H-L H-1 H-L 
. 245-373 159-154 126-133 167-158 34-30 36-30 I 59-50 34-45 24-18 
I· 234-074 159-154 132-125 160-155 44-44 60-49 32-27 25-29 34-43 
388-300 143-139 134-131 156-147 42-45 59-50 40-36 18-15 26-24 11 11 398-176 121-127 133-146 156-149 15-13 54-h5 21-05 18-12 36-19 
344-033 129-134 136-151 146-149 20-18 63-49 05-19 19-15 26-24 I 
370-362 149-148 124-133 173-175 45-40 68-59 31-29 26-23 34-42 I 
172-364 144-145 130-126 170-170 42-47 64-49 16-35 27-26 39-44 1 
II 365-261 160-159 131-129 185-185 46-47 51-39 35- 41 32-29 41~-46 
; 236-106 150-150 124-129 189-182 43-45 61-51 43-60 31-36 47-49 
II 356-196 150-154 14.3-124 188-187 35-31 45-16 35-19 28-33 40-47 11 
46-26 1 262-318 146-147 143~127 189-182 48-54 64-52 35-26 37-20 
I 328-022 145-145 133-124 189-188 45-45 66-56 41-35 24-26 39-47 I 378-158 147-144 132-131 187-184 44-41 67-57 27-51 30-31 46-43 
267-372 149-147 127-138 188-184 40-40 58-48 33-40 29-27 40-45 
359-363 147-147 134-144 185-188 38-35 42-30 40-42 19-33 33-44 I 
1338-099 149-144 132-129 180-186 34-31 70-60 50-29 26-26 40-42 I 1 ~ 374-028 138-1h1 136-134 186-185 45-1~8 59-46 29-36 28-36 34-45 I 207-003 142-139 129-1/+1 181-186 47-45 60- 51 30-25 20-20 44-36 1 126-045 139-139 131-140 189-185 43-44 58-48 32-27 28-22 41-40 'I 
1 154-179 140-138 133-133 182-180 30-34 57-46 42-37 36-33 46-43 
059-025 133-134 ll~5-130 186-181 50-47 67-56 22-36 32-25 40-41 
353-177 155-150 138-130 177-173 48-43 68-57 40-29 29-24 43-31 
180-199 150-152 130-123 178-175 40-40 64-54 41-25 25-31 34-42 
069-009 159-157 128-126 183-181 41-45 64-53 40-32 27-28 41-32 I 157-160 136-129 188-189 44-45 66-56 25-34 37-32 375-170 45-44 
I 150-023 136-132 132-129 194-192 35-39 55-44 29-25 27-21 43-37 r 
157-276 135-137 134-125 190-194 51-52 68-49 39-24 30-28 44-38 
277-358 134-137 138-133 196-195 57-56 66-55 19-39 32- 30 40-44 
1 311-337 138-142 14.4-139 190-193 45-40 63-54 36- 26 27-32 34-46 
163-032 138-139 130-130 194-194 48-45 67-58 41-32 44-23 49-36 
384-162 138-139 146-143 199-196 50-52 61-51 32-45 31-36 44-44 I 
097-042 138-142 130-131 190-196 52-52 69-59 32-21 37-35 43-46 I 
168-188 142-142 126-137 196-196 54-56 61-49 45-27 36-30 45-44 
259-257 145-145 134-124 196-195 45-44 67-58 29-46 33-27 45-41 
139-357 144-149 132-137 196-194 48-46 67-57 41-41 42-32 49-40 
(continued on the next page) 
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TABLE 43 (continued) 
Cases MA CA Hom Pro Vis Voc Sp Pho 
H-L H-L H-I.. H-L H-L H-1 H-L H-L H-L 
291-336 147-146 129-134 193-192 56-55 . 68-59 34-35 40-29 50-42 
141-202 150-151 129-127 193-190 50-48 64-49 46-35 31-34 45-50 
I 031-115 161-157 126-131 198-190 43-47 71- 53 39-51 38-30 45-h3 
,
1 289-118 133-135 140-128 204-200 49-49 65-59 24-32 38-34 46-45 I 
298-282 137-132 124-128 206- 205 52-52 61-51 22-37 36-27 47-41 
122-376 136-134 128-135 201-201 54-51 70-53 35-22 37-28 45-42 ' 
' 229-007 141-139 135-129 208-205 55-55 68-59 35-34 42-26 49-40 
I 307-331 148-145 127-133 203-200 4l-l~2 55-36 47- 30 26-28 39-42 
265-341 ])+8-146 125-118 201-207 46-48 70- 56 22-31 38-39 48-44 I ,, 
385-144 148-14l~ 130-123 200-205 46-49 71- 59 50-49 43-37 47-45 
270-132 150-155 123-131 207-203 50-52 71-60 34-36 42-32 47-43 
054-239 150-151 120-132 203-201 54-50 65-56 35-49 39-34 47-43 ll 
071-206 158-157 124-133 202-200 48-45 57-40 44-39 28-35 45-48 
087-351 158-156 131-132 205-202 51-49 71-57 36-32 36-31 49-39 
058-393 158-159 129-127 201-207 54-57 66-52 39-40 34-41 47-49 
395-299 142-14.3 1.34-125 214-213 55-59 70-57 40-47 39-43 47-48 
197- 25.3 152-152 12.3-127 210-217 57-55 71-59 50-35 43-34 49-46 I 
072-145 159-159 125-134 210-211 51-46 65-54 45-51 39-36 46-47 11 
224-301 157-161 134-135 216-211 60-58 71-61 29-34 48-.35 50-45 j 
252-231 175-177 134-130 214-211 49-49 69-53 50-44 37-35 47-43 
286-164 126-126 129-155 130-135 22-26 56-45 22-25 15-07 22-17 1 
077-263 167-166 133-143 194-191 49-46 68-/~ 42-49 34-36 47- 45 
117-148 12L~-125 130-142 143-142 23-20 51-30 19-21 14-16 20-29 
I, 248-394 135-136 137-131 145-147 28-27 55-05 16-24 06-20 07-.34 I 
268-07.3 149-147 123-130 149-145 27-23 53-41 21-22 12-12 15-19 
I 280-314 134-137 128-133 156-154 22-18 53-43 24-22 19-13 28-14 1 
" 325-335 140-143 138-137 152-152 20-16 46-37 29-27 11-12 13-22 I 
086-249 140-JJ+l 149-143 157-153 35-29 51-/+2 19-29 10-21 23-34 
016-240 148-149 139-130 153-153 33-31 62-46 30-17 15-21 24...;.33 I 345-128 131-131 142-132 160-166 29-30 55-40 17-30 10-21 16-30 I 
107-131 133-1.37 133-130 163-166 19-23 44-25 12-26 12-19 24-23 
041-278 135-137 133-137 164-163 35-36 60-41 26-24 19-17 24-41 11 
1 226-304 136-134 128-146 169-166 41-44 62-30 32-34 30-05 38-17 
1
' 155-399 142-143 134-139 169-169 29-29 61-52 34-31 33-21 39-36 
I 346-309 141-141 128-133 163-160 32-31 60-50 27-34 27-17 .39-28 
I I (concluded on the next page) 
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TABLE 43 (concluded) 
Cases MA CA Hom Pro Vis Voc Sp Pho 
H-1 H-1 H-L H-1 H-L H-L H-1 H-L H-1. 
I 
272-327 141-142 128-130 166-164 38-34 58-47 21-35 15-19 29-31 
137-391 139-138 126-125 167-164 39-38 63-49 34-25 30-20 41-31 
I 274-386 142-143 130-129 164-168 41-l~1 60-51 21-42 26-25 33-31 
I 0o1-371 143-143 129-134 166-165 36-40 55-44 27-38 28-17 40-22 
' 156-210 145-147 125-129 160-160 28-26 61-47 35-35 19-14 24-28 1 
082-043 148-144 121-151 163-161 43-43 62-53 34-31 22-26 36-37 
062-015 152-152 138-125 166-167 35-33 67-57 35-35 24-22 30-30 I 
021-313 123-121 1.38-144 178-174 46-40 54-45 40-17 28-04 41-09 
266-354 131-126 124-142 178-172 34-34 64-49 32-29 26-17 38-28 1 
1 029-36o 137-136 142-143 170-171 18-15 58-48 23-21 24-15 40-26 
129-227 136-132 123-142 173-170 46-42 63-52 34-31 20-22 39-37 ' 
11 235-212 143-138 123-133 178-176 28-23 55-46 31-10 23-10 32-17 
222-169 139-142 123-132 171-173 29-35 63-54 25-35 18-24 31-35 
329-352 142-143 133-140 174-179 37-37 55-36 34-14 23-21 31-28 1 
322-134 141-141 139-127 179-172 42-38 57-47 49-29 34-27 42-37 
135-088 141-141 127-126 174-176 48-43 63-51 27-29 25-19 39-35 
1 o34-303 143-141 131-132 177-179 52-52 66-56 34-29 35-19 46-37 
205-108 149-147 145-140 173-173 35-38 57- 38 32-29 12-16 28-32 
~-=--=-- --- =----= -- 0 -- =---- -----= -- 11'"-
I Cases 
Jl 
H-1 
II 044-033 
065-367 
039-248 
1 o14-117 
! 325-294 
1240-312 
074-244 
369-049 
382-269 
I' 284-107 
202-276 
I 134-354 
1364-302 
356-179 
372-165 
280-228 
1 373-070 
089-189 
043-052 
I 199-227 
088-021 
I 365-233 
213-318 
I 115-162 
1 393-282 
231-145 
209-334 
I 015-345 
245-292 
288-051 
TABlE 44 
COMPARISON OF MENTAL AGE 
WITH VOCABULARY, SPELLING, AND PHONETIC SPELLING 
FOR 122 PAIRS OF PUPILS 
CA Hom Vis Pro MA Voc 
H-1 H-1 H-1 H-1 H-1 H-L 
143-151 147-149 49-49 23-18 146-134 31-19 
124-144 136-139 52-51 21-23 169-109 23-15 
126-137 147-145 55-55 32-28 159-135 35-16 
140-130 142-143 54-51 22-23 139-124 36-19 
138-135 152-151 46-49 20-22 140-124 29-25 
130-136 153-156 46-47 31-37 149-128 17-27 
125-133 155-158 49-47 44-48 154-126 27-27 
123-140 163-162 49-49 45-39 165-131 27-31 
134-125 168-163 46-48 24-23 148-136 34-26 
127-133 167-163 43-44 21-19 152-133 20-12 
127-125 190-194 49-49 52-48 151-137 35-24 
127-142 172-172 47-49 38- 34 141-126 29-29 
126-125 170-173 49-h9 47-49 145-125 35-36 
143-133 188-180 45-46 35-34 150-138 35-37 
138-127 184-186 48-49 40-42 147-127 40-27 
128-137 156-155 53-52 22-16 134-119 24-26 
133-134 158-151 50-52 30-24 154-132 45-25 
129-144 163-168 53-51 31-33 148-130 41-16 
151-134 161-163 53-53 43-40 144-131 31-24 
123-142 175-170 54-52 40-/~ 152-132 25-31 
126-138 176-178 51-54 43-46 141-123 29-40 
131-128 185-180 51-53 46-47 160-142 35-34 
128-127 183-182 51- 52 51-54 165-147 35-26 
131-143 190-196 53-51 47-52 157-139 51-45 
127-128 207-205 52-51 57-52 159-132 40-37 
130-134 211-211 53-54 49-46 177-159 44-51 
127-136 158-157 56-55 32-3/+ 165-130 17-16 
125-142 167-160 57-55 33-29 152-131 35-17 
126-135 167-166 59-55 34-36 159-126 34-41 
132-132 172-170 55-57 27-24 150-125 30-24 
(continued on the neA~ page) 
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Sp Pho 
H-L H-L ' 
20-15 34-24 II 
21-20 30-21 
22-06 34-07 I 
39-14 31-20 
11-17 13-25 ,, 
21-17 33-20 ~~ 
29-11 43-23 
25-19 33-33 I 
17-16 24-23 
19-12 22-24 
34-28 50-38 
27-17 37-27 I 
27-17 44-32 
28-33 40-43 I 
27-22 45-40 II 
19-18 28-35 I 
18-21 30-37 
22-18 29-25 
26-23 37-39 I 
31-22 42-37 
19-28 35-41 11 
32-23 44-37 
29-20 43- 26 'I 
30-36 43-44 
41-27 49-41 I 
35-36 43-47 
23-23 38-35 
22-10 30-16 I 
24-25 36-33 
23-26 38- 30 
I 154 
I. --
TABLE 44 (continued) 
Cases CA Hom Vis Pro MA Voc Sp Pho 
H-L H-L H-1 H-L H-L H-L H-L H-L H-L 
II 186-339 124-127 178-170 ;8-59 33-35 151-132 34-24 28-29 36-36 
p 205-D96 145-140 173-171 57-59 35-36 149-130 32-27 12-18 28-30 1 
I 177-047 130-139 173-177 57-59 43-45 150-135 29-34 24-21 31-39 
,, 303-271 132-130 179-175 56-59 52-53 141-127 29-36 19-22 37-35 I 
1
1267-D55 127-122 188-189 58-56 40-38 149-133 33-22 29-19 40-36 
I' I 
1114-255 128-129 204-202 61-63 44-38 163-142 29-30 35-32 46-46 I 
1038-219 129-1.32 200-206 64-63 48-50 165-150 41-34 33-37 45-46 I 
1246-390 112-129 204-202 64-60 50-51 162-142 50-32 44-32 49-41 I 
1389-298 1.33-124 203-206 63-61 l~8-52 155-137 31-22 .39-36 47-47 
:· 310-342 133-128 200-205 63-6.3 47-53 165-145 40-21 .33-37 40-45 I 
lr 
053-027 138-1.30 209-204 61-62 55-54 170-150 49-37 39-35 46-49 
,079-094 127-127 209-206 64-60 58-58 169-144 41-35 41-29 49-46 I 
1161-402 125-139 211-211 63-62 46-51 1{9-146 56-35 35-41 44-48 It 
I' os6-241 123-128 211-210 64- 63 53-56 165-147 51-44 38-.39 50-47 
"190-324 129-128 216-218 63-63 58-57 166-153 51-57 45-44 50-48 11 ,, 
I 370-320 124-133 173-170 68-67 45-47 149-127 31-33 26-31 34-41 II 
r 258-184 128-146 174-171 66-67 47-48 150-134 22-27 27-33 43-37 '! 
353-0.34 138-131 177-177 68-66 48-52 155-14.3 40-34 29-35 4.3-46 II 
~· 247-287 134-1.36 170-175 65-65 56-56 155-129 39-25 24-19 42-46 " 
061-124 137-127 188-188 67-67 57-52 157-137 35-27 37-28 48-40 I 
I 
11 375-059 136-145 188-186 66-67 44-50 157-133- 25-22 .37-32 45-40 ,, 
. 401-163 132-130 190-194 65-67 50-48 152-138 37-41 35-44 43-49 II 
1.33-132 194-196 68-67 49-48 167-144 42-41 34-42 I ,, 077-139 47-49 I' 
,147-157 135-134 195-190 66-68 51-51 147-135 69-39 44-30 47-44 1 
11 092-o97 126-130 190-190 66-69 52-50 153-138 29-32 37-37 44-43 I 
I 211-277 134-138 194-196 65-66 60-57 156-13h 34-19 40-32 47-40 I' 361-256 132-130 201-203 66-65 46-49 166-149 41-40 31-35 41-48 1 
1' 058-289 129-140 201-204 66-65 54-49 158-133 39-24 34-38 47-46 I 
I 143-229 125-135 200-208 67-68 52-55 168-141 37-35 39-42 46-49 11 
252-D72 134-125 214-210 69-65 49-51 175-159 50-45 37-39 47-46 1 
I' 013-175 128-131 21i-210 66-65 55-52 172-149 36-27 39-34 45-44 1 
,: 111-167 129-133 213-214 68-69 56-56 148-121 49-44 40-46 47-49 
. 348-D36 126-134 214-217 66-65 58-57 157-139 31-32 43-36 50-47 
I166-D75 133-126 222-226 66-66 60-58 166-154 41-29 44-35 50-47 11 
11251-270 131-123 206-207 73-71 51-50 177-150 61-34 46-42 48-47 ,, 
(continued on the next page) 
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TABLE 44 (continued) I 
I' Cases CA Hom · Vis Pro MA Voc Sp Pho 
li H-1 H-1 H-L H-1 H-L H-L H-1 H-L. H-L 
': 087-122 131-128 205-201 71-70 51-54 158-136 36-35 36-37 49-45 
'· 113-395 123-134 212-214 70-70 55-55 170-142 24-40 40-39 49-47 
!I 084-197 129-123 213-210 70-71 57-57 170-152 29-50 43-43 50-49 
254-224 133-134 214-216 71-71 57-60 175-157 41-29 42-48 49-50 
I 129-135 160-152 47-46 26-24 147-131 35-30 II 210-037 14-14 28-23 
018-085 126-158 171-174 43-39 21-25 141-116 26-00 19-18 22-36 
I 335-057 137-144 152-143 37-37 16-11 143-125 27-24 12-13 22-21 
1327-313 130-14L~ 164-174 47-45 34-40 142-121 35-17 19-04 31-09 
I 379-176 143-146 152-149 43-45 10-13 142-127 26-05 17-12 25-19 I 
1386-010 129-123 168-167 51-54 41-37 143-131 42-20 25-25 31-40 I 
I 
1, 263-028 143-134 191-185 42-46 46-48 166-141 49-36 36-30 45-45 11 I 359-237 134-142 185-194 42-43 38-36 147-131 40-17 19-34 33-44 
100-183 141-147 143-11~7 57-52 38-36 152-137 27-22 18-27 38-41 II I· 11 109-138 125-127 180-173 54-53 25-28 145-132 32-29 21-20 38-31 1 
I 009-046 126-135 181-184 53-54 45-43 157-140 32-42 28-21 32-37 1 
11 290-078 128-133 213-213 70-66 56-56 160-146 50-35 45-34 48-47 I 031-265 126-125 198-201 71-70 43-46 161-148 39-22 38-38 45-48 1 
!250-158 129-131 183-184 57-57 40-41 168-144 36-51 28-31 41-43 1 
li 142-383 124-125 180-183 57-58 41-42 145-132 32-20 25-14 37-24 
li 217-171 128-132 180-188 59-58 43-41 148-135 24-31 18-24 37-36 
II 
"170-022 129-124 189-188 56-56 45-45 160-145 34-35 32-26 44-47 I 132-136 189-186 59-59 47-45 156-138 36-29 30-28 41-34 :017-374 
' 218-025 133-130 185-181 56-56 48-47 169-134 41-36 27-25 41-41 ' 
133-128 188-189 56-56 154-141 36--35 28-29 1 173-323 51-51 41-43 1 
068-366 126-127 194-194 56-57 55-54 177-143 27-34 33-23 41~-36 I 
I 56-57 49-46 168-149 36-32 46-40 I 297-357 132-137 190-194 54-h1 
II 071-149 124-126 202-209 57-58 48-48 158-141 44-51 28-39 45-h6 
! 351-144 132-123 202-205 57-59 49-49 156-144 32-49 31-37 39-45 
1' 239-118 132-128 201-200 56-59 50-49 151-135 49-32 34-34 43-45 I 
I 136-076 136-135 206-207 58-57 56-56 166-148 51-26 39-26 46-39 1 
I 
I 156-064 125-135 160-163 61-63 28-25 145-131 35-14 19-16 24- 24 1 
I 030-155 129-134 166-169 61-61 32-29 155-142 37-34 30-33 35-39 
: 346-ll6 128-128 163-163 60-61 32-32 141-124 27-32 27-28 39-36 
I 326-316 136-133 168-166 63-60 39-35 152-134 40-27 25-14 36-22 
,: 234-226 132-128 160-169 60-62 44-41 159-136 32-32 25-30 34-38 I 
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TABLE 44 (concluded) 
Cases CA Hom Vis Pro MA Voc Sp Pho 
1: 05:~:66 H-L H-I. H-L H-L H-L H-L H-L H-L 134-124 175-178 62-64 40-34 152-131 36-32 34-26 43-38 
180-067 130-125 178-178 64-60 40-42 150-126 41-14 25-27 34-41 
I 002-172 127-130 172-170 60-64 43-42 159-144 49-16 20-26 39-39 
350-129 133-123 172-173 64-63 50-46 157-136 36-34 31-30 32-39 1 069-283 128-130 183-185 64-64 41-42 159-145 40-19 27-28 41-36 
\ 159-380 133-135 188-181 60-60 43-41 157-139 47-30 36-25 42-41 1 
II 236-133 124-141 189-183 61-61 43-43 150-137 43-23 31-26 47-35 
I 011-305 132-132 180-189 60-63 44-45 155-136 24-29 34-30 38-/+2 1 
332-035 131-146 185-188 60-61 52-46 152-136 39-31 20-36 37-46 I 
1349-104 132-129 194-198 61-61 43-h3 145-128 40-35 34-27 45-40 
.I 
343-3ll 129-144 190-190 64-63 45-45 156-138 40-36 34-27 46-34 1 
I 146-296 125-129 198-190 64-63 47-48 159-147 44-35 36-34 45-48 , 
1174-201 129-134 192-196 61-60 49-50 163-146 41-39 35-31 41-44 1' I 63-64 48-50 170-150 34-46 26-31 · 214-JA1 133-129 194-193 45-45 1 
,i 195-384 132-146 190-199 64-61 51-50 166-138 49-32 32-31 46-44 
I I 
I 275-308 131-136 197-192 61-60 51-52 148-128 29-29 31-13 43-32 11 
,, 204-040 128-126 194-194 64-61 53-53 153-131 29-39 40-30 46-44 
I 220-191 133-124 196-194 63-62 53-54 180-166 47-34 36-27 40-39 lj 
I' 216-168 127-126 192-196 61-61 55-54 161-1L~2 47-45 28-36 41-45 11 
II 006-152 130-123 187-186 62-62 56-55 147-132 41-24 36-37 48-47 
I 387-095 128-137 194-197 61-60 58-56 149-132 29-40 31-31 47-42 1 I 319-123 127-130 193-191 62-62 59-57 156-139 42-35 36-29 I 43-40 I 
II II 
!I I 
I 
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I 
Cases 
H-L 
,, 304-131 
I 367-090 
i 230-280 
183-070 
1 227-138 
I 
: 300-014 
1260-368 
. 066-242 
1 088-160 
I 233-169 
I 
1153-187 
I 162-337 
I 223-268 
I 043-397 
318-109 
1281-164 
11 312-176 
11 244-037 
l lJLt.-212 
11 
o6o-179 
I 
047-029 
1
:271-096 
!202-356 
11 364-382 
272-093 
[1 388-215 
118-150 
'1 358-055 
1182-171 
II 080-205 
I 
TABLE 45 
COMPARISON OF PRONUNCIATION 
WITH VOCABULARY, SPELLING, AND PHONETIC SPELLING 
FOR 86 PAIRS OF PUPILS 
MA CA .Hom Vis Pro Voc 
H-L H-L H-L H-L H-L H-L 
134-137 146-130 166-166 30-25 44-23 34-26 
109-112 144-137 139-138 51-54 23-07 15-11 
137-134 126-128 166-156 53-53 34-22 31-24 
137-132 147-134 147-151 52-52 36-24 22-25 
132-132 142-127 170-173 52-53 42-28 31-29 
139-139 131-140 147-142 50-51+ 45-22 36-36 
139-138 129-139 160-159 51-54 46-24 19-26 
142-141 130-127 170-170 50-50 41-25 10-24 
141-139 126-137 176-167 51-53 43-31 29-26 
142-142 128-132 180-173 53-54 47-35 34-35 
142-140 128-128 188-196 53-53 48-30 43-29 
139-142 143-139 196-193 51-54 52-40 45-26 
147-149 143-123 149-149 52-53 40-27 21-21 
144-148 151-143 161-161 53-51 l~3-22 31-30 
147-145 127-125 182-180 52-54 54-25 26-32 
126-126 144-155 139-135 45-45 40-26 14-25 
128-127 136-146 156-149 47-45 37-13 27-05 
126-131 133-135 158-152 47-46 48-24 27-30 
141-138 127-133 172-176 47-46 38-23 29-10 
138-138 132-133 185-180 lJ-9-46 52-34 16-37 
135-137 139-142 177-170 59-58 45-18 34-23 
127-130 130-146 175-171 59-59 53-36 36-27 
151-150 127-143 190-188 49-45 48-35 35-35 
145-148 126-134 170-168 49-46 47-24 35-34 
141-140 128-133 166-163 58-57 38-26 21-26 
143-138 134-141 156-161 59-59 42-27 40-07 
135-136 128-132 200-194 59-55 49-35 32-29 
137-133 133-122 195-189 55-56 56-38 39-22 
137-135 132-132 187-188 59-58 53-41 36-31 
146-149 141-145 181-173 57-57 47-35 34-32 
(continued on the next page) 
Sp 
H-L 
05-19 
20-01 
10-19 
27-21 
22-20 
15-39 
18-19 
24-11 
19-21 
23-24 
20-32 
36-32 
25-12 
26-22 
20-21 
10-07 
17-12 
11-14 
27-10 
21-33 
21-24 
22-18 
34-28 
27-17 
15-21 
18-12 
34-27 
30-19 
36-24 
23-12 
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Pho 
H-L 
17-23 11 
21-08 I 28-26. 
41-37 1 37-31 
24-31 1 
36-42 I 
39-22 I' 
35-27 II II 
37-35 11 
40-48 II 
44-46 II 
37-15 II 
37-30 
26-38 
26-17 i 
20-19 
23-23 II 
37-17 11 37-1+3 
39-40 
35-30 
50-40 
44-24 
29-35 I 
26-26 I 
45-43 
44-36 
44-36 
32-28 ,, 
~ -=- --
II 
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TABLE 45 (continued) 
Cases MA CA Hom Vis Pro Voc Sp Pho 
H-1 H-L H-L H-L H-L H-L H-L H-L H-L 
II 
I 295-126 142-139 131-131 193-189 55-58 57-43 25-32 29-28 45-41 
374-154 138-140 136-133 186-182 59-57 45-30 29-42 28-36 34-46 
I 303-377 141-140 132-141 179-176 56-56 52-31 29-22 19-18 37-22 
322-235 14l-1h3 139-123 179-178 57-55 42-28 49-31 34-23 42-32 11 
177-288 150-150 130-132 173-172 57-55 43-27 29-30 24-23 31-38 
076-307 148-148 135-127 207-203 57-55 56-41 26-47 26-26 39-39 I 
1336-158 146-144 134-131 192-184 59-57 55-41 35..:.51 29-31 42-43 II 
267-110 149-144 127-131 188-188 58-55 40-23 33-30 29-26 40-39 I 
238-362 145-148 137-133 184-175 58-59 52-40 39-29 31-23 42-42 11 11 321-172 149-144 123-130 175-170 62-64 58-42 23-16 23-26 35-39 
II 
I 
I 333-156 14$-145 124-125 164-160 62-61 47-28 41-35 28-19 37- 24 1 
384-255 138-142 146-129 199-202 61-63 50-38 32-30 31-32 44-46 
1123-120 139-139 130-132 191-187 62-60 57-37 35-37 29-28 40-40 
135-155 141-142 127-134 174-169 63-61 48-29 27-34 25-33 39-39 I 
340-222 141-139 128-123 178-171 61-63 50-29 29-25 29-18 40-31 
035-026 136-135 146-126 188-184 61-61 46-31 31-24 36-18 46-25 
173-186 154-151 133-124 188-178 56-58 51-33 36-34 28-28 41-36 I 
L 347-081 153-150 141-133 178-186 58-56 38-24 24-21 25-18 36-32 I 
216-159 161-157 127-133 192-188 61-60 55-43 47-47 28-36 41-42 1 
332-050 152-152 131-134 185-175 60-62 52-40 39-36 20-34 37-43 
I 387-349 149-145 128-132 194-194 61-61 58-43 29-40 31-34 47-45 I 
198-099 148-144 125-129 185-186 61-60 43-31 26-29 29-26 40-42 
194-283 146-145 133-130 178-185 61-64 55-42 39-19 40-28 49-36 
I 371-018 143-141 134-126 165-171 44-43 40-21 38-26 17-19 22-22 
249-379 141-142 143-143 153-152 42-43 29-10 29-26 21-17 34-25 
278-107 137-133 137-133 163-163 41-44 36-19 24-12 17-12 41-24 I 
319-146 156-159 127-125 193-198 62-64 59-47 42-44 36-36 43-45 I 
247-062 155-152 134-138 170-166 65-67 56-35 . 39-35 24-24 42-30 
I' 317-259 148-145 132-134 198-196 65-67 58-45 42-29 I 39-33 45-45 I 
091-378 149-147 130-132 179-187 66-67 57-44 21-27 23-30 28-46 
I 330-370 JJ-+7-149 135-124 175-173 67-68 58-45 41-31 35-26 46-34 I 
I 061-375 157-157 137-136 188-188 67-66 57-44 35-25 37-37 l~8-45 ll 
! 108-284 147-152 140-127 173-167 38-43 38-21 29-20 16-19 32-22 II 
302-354 125-126 125-142 173-172 49-49 49-34 36-29 17-17 32-28 
049-200 131-132 140-129 162-152 49-49 39-12 31-29 19-15 33-28 
(concluded on the next page) 
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APPENDIX C 
INDIVIDUAL SCORES FOR 402 CASES 
Abbreviations 
'I 
II 
Sex 
1 
2 
II MA 
CA 
Voc 
Sp 
Pho 
Hom 
Vis 
Pro 
KEY TO ABBREVIATIONS OF COLUMNS 
USED IN TABLE OF SCORES 
Explanations 
Male 
Female 
Mental Age obtained from Kuhlmann-Anderson 
Intelligence Test, Booklet F 
Chronological Age 
160 
Knowledge of word meanings obtained from 
Vocabulary Section of the Gates Reading Survey 
for Grades 3 to 10. 
Metropolitan Achievement Spelling Test, Form R 
Phonetic Spelling Score based upon the Metro-
politan Achievement Spelling Test, Form R 
Recognition-of-Homophones Test 
Writing-From-Visual-Memory Test 
Pronunciation-of-Coined-Words Test 
=- --=-
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TABLE 46 
SCORES OF TESTS GIVEN TO 402 FIFTH GRADERS 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
001 \ 1 143 129 27 28 40 1~.6 55 36 
002 1 159 127 49 20 39 172 60 43 
003 1 139 141 25 20 36 186 51 45 
004 1 154 132 50 39 47 203 65 56 
005 1 137 133 29 19 36 165 50 46 
006 1 147 130 41 36 48 197 62 56 
007 1 139 129 34 26 40 205 59 55 
008 2 158 135 42 29 39 157 63 36 
009 2 157 126 32 28 32 181 53 45 
010 2 131 123 20 25 40 167 54 37 
011 2 155 132 24 34 38 180 60 44 
' 012 2 135 131 30 37 34 152 52 35 
013 2 172 128 36 39 45 211 66 52 
014 2 139 140 27 13 31 142 54 22 
015 2 152 125 35 22 30 167 57 33 
016 2 148 139 30 15 24 153 62 33 
017 2 156 132 36 30 41 189 59 47 
018 1 141 126 26 19 22 171 43 21 
019 1 137 138 22 21 35 169 56 33 
020 1 122 152 11 09 16 129 54 29 
021 1 123 138 40 28 41 178 54 46 
022 1 145 124 35 26 47 188 56 45 
023 1 132 129 25 21 37 192 44 39 
024 1 156 124 40 41 48 22:3 66 57 
025 1 134 130 36 25 41 181 56 47 
026 2 135 126 24 18 25 184 61 31 
027 2 150 130 37 35 49 204 62 54 
028 2 141 134 36 30 45 185 46 48 
029 2 137 1.42 23 24 40 170 58 18 
030 2 155 129 37 30 35 166 61 32 
031 2 161 126 39 38 45 198 71 43 
032 2 139 130 32 23 36 194 58 45 
033 2 134 151 19 15 24 149 49 18 
034 2 143 131 34 35 46 177 66 52 
035 2 136 146 31 36 46 188 61 46 
(continued on the next page) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
036 1 139 134 32 36 47 217 65 57 
037 1 131 135 30 14 23 152 46 24 
038 1 165 129 41 33 45 200 64 48 
039 1 159 126 35 22 34 U? 55 32 
040 1 131 126 39 30 44 194 61 53 
041 1 135 133 26 19 24 164 60 35 
042 1 142 131 21 35 46 196 59 52 
043 1 144 151 31 26 37 161 53 43 
04h 1 146 143 31 20 34 147 49 23 
045 1 139 140 27 22 40 185 . 48 44 
046 1 140 135 ll-2 21 37 184 54 43 
047 1 135 139 34 21 39 177 59 45 
048 1 138 151 26 14 20 125 33 20 
049 2 131 140 31 19 33 162 49 39 
050 2 152 134 36 34 43 175 62 40 
051 2 125 132 24 26 30 170 57 24 
052 2 131 134 24 23 39 163 53 40 
053 2 170 138 49 39 46 209 61 55 
054 2 150 120 35 39 47 203 65 54 
055 2 133 122 22 19 36 1$9 56 38 
056 2 165 123 51 38 50 211 64 53 
057 2 125 144 24 13 21 143 37 11 
058 2 158 129 39 34 47 201 66 54 
059 2 133 U5 22 32 40 186 67 50 
060 2 138 132 16 21 37 185 49 52 
061 2 157 137 35 37 48 188 67 57 
062 2 152 138 35 24 30 166 67 35 
063 2 179 133 37 27 41 179 55 49 
064 2 131 135 14 16 24 163 63 25 
065 2 169 124 23 21 30 136 52 . 21 
066 2 142 130 10 24 39 170 50 41 
067 2 126 125 14 27 41 178 60 42 
068 2 177 126 27 33 44 194 56 55 
069 2 159 128 40 27 41 183 64 41 
070 2 132 134 25 21 37 151 52 24 
(cont inued on t he neXt page) 
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TABlE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
071 2 158 124 44 28 45 202 57 48 
072 1 159 125 48 39 46 210 65 51 
073 1 147 130 22 12 19 145 41 23 
074 1 154 125 27 29 h3 155 49 44 
075 1 154 126 29 35 47 226 66 58 
076 1 148 135 26 26 39 207 57 56 
077 1 167 133 42 34 47 194 68 49 
078 1 146 133 35 34 47 213 66 56 
079 1 169 127 41 41 49 209 64 58 
080 1 146 141 34 23 32 181 57 47 
081 1 150 133 21 18 32 186 56 24 
082 1 148 121 34 22 36 163 62 43 
083 1 157 144 30 37 45 197 69 57 
084 1 170 129 29 43 50 213 70 57 
085 1 ll6 158 00 18 36 174 39 25 
086 1 140 149 19 10 23 157 51 35 
087 1 158 131 36 36 49 205 71 51 
088 1 141 126 29 19 35 176 51 43 
089 1 148 129 41 22 ' 29 163 53 31 
090 1 112 137 ll 01 08 138 54 07 
091 1 149 130 21 23 28 179 66 57 
092 1 153 126 29 37 44 190 66 50 
093 1 140 133 26 21 35 163 57 26 
094 1 144 127 35 29 46 206 . 60 58 
095 1 132 137 40 31 42 197 60 56 
096 1 130 140 27 18 30 171 59 36 
097 1 138 130 32 37 43 190 69 52 
098 1 145 130 40 41 47 204 63 54 
099 1 144 129 29 26 42 186 60 31 
100 1 152 141 27 18 38 143 57 38 
101 1 132 131 35 10 17 137 45 31 
102 1 127 130 21 12 16 126 42 22 
103 2 156 133 59 45 50 230 67 60 
104 2 128 129 35 27 40 198 61 43 
105 2 139 125 37 12 29 186 52 43 
(continued on the next page) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
106 2 150 129 60 36 49 182 51 45 
107 2 133 133 12 12 24 163 44 19 
108 2 147 140 29 16 32 173 38 38 
109 2 145 125 32 21 38 180 54 25 
llO 2 144 131 30 26 39 183 55 23 
111 2 148 129 49 40 47 213 68 56 
ll2 2 146 121 41 35 47 209 57 59 
113 2 170 123 24 40 49 212 70 55 
ll4 2 163 128 29 35 46 204 61 44 
115 2 157 131 51 30 43 190 53 47 
116 2 124 128 32 28 36 163 61 32 
117 2 124 130 19 14 20 143 51 23 
118 1 135 128 32 34 45 200 59 49 
ll9 2 134 131 24 21 33 191 55 44 
120 2 139 132 37 28 40 187 60 37 
121 1 ll5 140 14 08 12 125 37 13 
122 2 136 128 35 37 45 201 70 54 
123 1 139 130 35 29 40 191 62 57 
124 2 137 127 27 28 40 188 67 52 
125 2 155 129 39 40 48 206 61 56 
126 2 139 131 32 28 41 189 58 43 
127 2 152 131 52 43 49 188 73 58 
128 1 131 132 30 21 30 166 40 30 
129 2 136 123 34 20 39 173 63 46 
130 1 145 131 34 18 34 166 63 49 
131 2 137 130 26 19 23 166 25 23 
132 1 155 131 36 32 43 203 60 52 
133 1 137 141 24 26 35 183 61 43 
134 2 141 127 29 27 37 172 47 38 
135 2 141 127 27 25 25 174 63 48 
136 1 166 136 51 39 46 206 58 56 
137 1 139 126 34 30 41 167 63 39 
138 2 132 127 29 20 31 173 53 28 
139 2 144 132 41 42 49 196 67 48 
140 2 140 125 50 40 49 222 59 55 
(continued on the next page ) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Ham Vis Pro 
l4l 1 150 129 46 31 h5 193 64 50 
142 2 145 124 32 25 37 180 57 41 
143 1 168 125 37 39 46 200 67 52 
144 2 144 123 49 37 45 205 59 49 
145 1 159 134 51 36 47 211 54 46 
146 2 159 125 44 36 45 198 64 47 
147 1 147 135 69 44 47 195 66 51 
148 1 125 142 21 16 29 142 30 20 
149 2 141 126 51 39 46 209 58 48 
150 2 136 132 29 27 43 194 55 35 
151 l 146 150 40 32 45 209 63 59 
152 2 132 123 24 37 47 196 62 55 
153 l ])~2 128 43 20 40 188 53 48 
154 2 140 133 42 36 46 182 57 30 
15.5 1 142 134 34 33 39 169 61 29 
156 2 145 125 35 19 24 160 61 28 
157 1 135 134 39 30 44 190 68 51 
158 1 144 131 51 31 43 184 57 . 41 
159 1 157 133 47 36 42 188 60 La 
160 2 139 137 26 21 27 167 53 31 
161 1 179 125 56 35 44 211 63 46 
Jj 162 1 139 143 45 36 44 196 51 52 
163 2 138 130 41 44 49 194 67 /+8 1: 
164 1 126 155 25 07 17 135 45 26 
165 2 127 127 27 22 40 186 49 42 
166 2 166 133 41 44 50 222 66 60 
167 2 121 133 44 46 49 214 69 56 
168 2 142 126 45 36 45 196 61 54 
169 1 142 132 35 24 35 173 54 35 
170 2 160 129 34 32 44 189 56 45 
171 1 135 132 31 24 36 188 58 41 
172 2 144 130 16 26 39 170 64 42 
173 2 154 133 36 28 41 188 56 51 
174 1 163 129 41 35 41 192 61 49 
175 1 149 131 27 34 44 210 65 55 
( continued on the next page ) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
176 2 127 146 05 12 19 149 45 13 
177 2 150 130 29 24 31 173 57 43 
178 2 140 124 19 36 45 205 59 51 
I 179 1 138 133 37 33 43 180 46 34 
180 2 150 130 41 25 34 178 64 40 
181 1 148 126 37 35 46 222 57 59 
182 2 137 132 36 36 44 187 59 53 
183 1 137 147 22 27 41 147 52 36 
184 2 134 146 27 33 37 171 67 48 
185 2 148 134 32 27 33 173 52 35 
186 1 151 124 34 28 36 178 58 33 
187 1 140 128 29 32 48 196 53 30 
188 1 142 137 27 30 44 196 49 56 
189 1 130 lLt-4 16 18 25 168 51 33 
190 1 166 129 51 45 50 216 63 58 
191 1 166 124 34 27 39 194 62 54 
192 2 124 137 12 15 22 132 45 14 
193 2 131 127 45 31 31 195 55 58 
194 2 146 133 39 40 49 178 61 55 
195 2 166 132 49 32 46 190 64 51 
196 2 154 124 19 33 47 187 16 31 
197 2 152 123 50 43 49 210 71 57 
198 2 148 125 26 29 40 185 61 43 
199 2 152 123 25 31 42 175 54 40 
200 2 133 129 29 15 28 152 49 12 
201 2 146 134 39 31 44 196 60 50 
202 2 151 127 35 34 50 190 49 48 
203 2 153 126 31 38 45 192 67 59 
204 2 153 128 29 40 46 194 64 53 
205 1 149 145 32 12 28 173 57 35 
206 1 157 133 39 35 48 200 40 45 
207 1 142 129 30 20 44 181 60 47 
208 1 147 133 31 24 31 149 60 34 
209 1 165 127 17 23 38 158 56 32 
210 1 147 129 35 14 28 160 47 26 
(continued on the next page) 
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TABLE 46 (continued) 1 
Pupil Sex NLA CA Voc Sp Pho Hom Vis Pro 
211 1 156 134 34 40 47 194 65 60 
212 1 138 133 10 10 17 176 46 23 
213 1 165 128 35 29 43 183 51 51 
214 1 170 133 34 26 45 194 62 48 
215 1 138 141 07 12 26 161 59 27 
216 1 161 127 47 28 41 192 61 55 
217 1 148 128 24 18 37 180 59 43 
218 1 169 133 41 27 41 185 56 48 
219 2 150 132 34 37 46 206 63 50 
220 2 180 133 47 36 40 196 63 53 
221 2 145 124 34 30 44 193 66 48 
222 2 139 123 25 18 31 172 63 29 
223 2 147 143 21 25 37 149 52 40 
224 2 157 134 29 48 50 216 71 60 
225 2 150 126 36 28 40 187 54 40 
226 2 136 128 32 30 38 169 62 41 
227 2 132 142 31 22 37 170 52 42 
228 2 119 137 26 18 35 155 52 16 
229 2 141 135 35 42 49 208 68 55 
230 2 137 126 31 10 26 166 53 34 
231 1 177 130 44 35 43 211 53 49 
232 1 149 128 40 46 50 225 58 58 
233 1 142 128 34 23 37 180 53 47 
234 1 159 132 32 25 34 160 60 44 
235 1 143 123 31 23 32 178 55 28 
236 1 150 124 43 31 47 189 61 43' 
237 1 131 142 17 34 44 194 43 36 
238 1 145 137 39 31 42 184 58 52 
239 1 151 132 49 34 43 201 56 50 
240 1 149 130 17 21 33 153 46 31 
241 1 147 128 44 39 47 210 63 56 
242 1 141 127 24 11 22 170 50 25 
243 1 138 134 13 19 34 156 54 34 
244 1 126 133 27 11 23 158 47 48 
245 1 159 126 34 24' 36 167 59 34 
(continued on the next page) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
246 1 162 112 50 44 49 204 64 50 
247 1 155 134 39 24 . 42 170 65 56 
248 1 135 137 16 06 07 145 55 28 
249 1 141 143 29 21 34 153 42 29 
250 1 168 129 36 28 41 183 57 40 
251 1 177 131 61 46 48 208 73 51 
252 1 175 134 50 37 47 214 69 49 
253 2 152 127 35 34 46 217 59 55 
254 2 175 133 41 42 49 214 71 57 
255 2 11~2 129 30 32 46 202 63 38 
256 2 149 130 40 35 48 203 65 49 
257 2 145 124 46 27 41 195 58 44 
258 2 150 128 22 27 43 174 66 47 
259 2 145 134 29 33 45 196 67 45 
260 2 139 129 19 18 36 160 51 46 
261 2 159 129 41 29 46 185 39 47 
262 2 146 143 35 37 46 189 64 48 
263 2 166 143 49 36 45 191 42 46 
264 2 139 125 32 18 38 145 52 32 
265 2 148 125 22 38 48 201 70 46 
266 2 131 124 32 26 38 178 64 34 
267 2 149 127 33 29 40 183 58 40 
268 2 149 123 21 12 15 149 53 27 
269 1 136 125 26 16 23 163 48 23 
270 1 150 123 34 42 47 207 71 50 
271 1 127 130 36 22 35 175 59 53 
272 1 141 128 21 15 29 166 58 38 
273 1 118 138 32 17 28 167 50 31 
274 1 142 130 21 26 33 164 60 41 
275 1 148 131 29 31 43 197 61 51 
276 1 137 125 24 28 38 194 49 52 
277 1 134 138 19 32 40 196 66 57 
278 1 137 137 24 17 41 163 41 36 
279 1 123 154 19 09 32 129 38 38 
I 280 1 134 128 24 19 28 156 53 22 
(continued on the next page) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
281 1 126 144 14 10 26 139 45 40 
282 1 132 128 37 27 41 205 51 52 
I 283 1 145 130 19 28 36 185 64 42 
284 2 152 127 20 19 22 167 43 21 
285 2 155 129 40 28 44 209 62 56 
286 2 126 129 22 15 22 130 56 22 
287 2 129 136 25 19 46 175 65 56 
288 2 150 132 30 23 . 38 172 55 27 
289 2 133 140 24 38 46 204 65 49 
290 2 160 128 50 45 48 213 70 56 
291 2 147 129 34 40 50 193 68 56 
292 2 126 135 41 25 33 166 55 36 
293 2 145 130 40 3h 47 204 62 56 
294 2 12h 135 25 17 25 151 49 22 
295 2 142 131 25 29 45 19.3 55 57 
296 2 147 129 35 .34 48 190 6.3 48 
297 2 168 1.32 54 . .36 46 190 56 49 
298 2 137 124 22 .36 1+7 206 61 52 
299 1 143 125 47 4.3 48 213 57 59 
36 24 • 300 1 139 131 15 147 50 45 
301 1 161 135 34 .35 45 211 61 58 
302 1 125 125 .36 17 32 173 49 49 
303 1 141 132 29 19 37 179 56 52 
304 1 134 146 34 05 17 166 30 44 
305 1 136 132 29 30 42 189 63 45 
306 1 133 127 35 31 41 210 54 5.3 
307 1 148 127 47 26 .39 203 55 41 
308 1 128 136 29 13 32 192 60 52 
309 2 141 13.3 .34 17 28 160 50 .31 
310 2 165 133 40 3.3 40 200 63 47 
3ll 2 1.38 144 36 27 34 190 6.3 45 
312 2 128 136 27 17 20 156 47 37 
313 2 121 144 17 04 09 174 45 40 
.314 2 137 133 22 13 14 154 43 18 
315 2 128 153 30 19 32 161 38 18 
(continued on t he next page) 
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TABLE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Ham Vis Pro 
316 2 134 133 27 14 22 166 60 35 
317 2 148 132 42 39 45 198 65 58 
318 2 147 127 26 20 26 182 52 54 
319 2 156 127 42 36 43 193 62 59 
320 2 127 133 33 31 41 170 67 47 
321 2 149 123 23 23 35 175 62 58 
322 2 141 139 49 34 42 179 57 42 
323 2 141 128 35 29 43 189 56 51 
324 1 153 128 57 44 48 218 63 57 
325 1 140 138 29 11 13 152 46 20 
326 1 152 136 40 25 36 168 63 39 
327 1 142 130 35 19 31 164 47 34 
328 1 145 133 41 24 39 189 66 45 
329 1 142 133 34 23 31 174 55 37 
330 1 147 135 41 35 46 175 67 58 
331 1 145 133 30 28 42 200 36 42 
332 1 152 131 39 20 37 185 60 52 
333 1 148 124 41 28 37 164 62 47 
334 1 130 136 16 23 35 157 57 34 
335 1 143 137 27 12 22 152 37 16 
336 1 146 134 35 29 42 192 59 55 
337 2 142 139 26 32 46 193 54 40 
I 338 2 149 132 50 26 40 180 70 34 
339 2 132 127 24 29 36 170 59 35 
340 2 141 128 29 29 40 178 61 50 
341 2 146 118 31 39 44 207 56 48 
342 2 145 128 21 37 45 205 63 53 
343 2 156 129 40 34 46 190 64 45 
344 2 129 136 05 19 26 146 63 20 
345 2 131 142 17 10 16 160 55 29 
346 2 141 128 27 27 39 163 60 32 
347 2 153 141 24 25 36 178 58 38 
348 2 157 126 31 43 50 ;214 66 58 
349 1 145 132 40 34 45 194 61 43 
350 1 157 133 36 21 32 172 64 50 
(continued on the next page) 
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TABlE 46 (continued) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
351 1 156 132 32 31 39 202 57 49 
352 1 143 140 14 21 28 179 36 37 
353 1 155 138 40 29 43 177 68 48 
354 1 126 142 29 17 28 172 49 34 
355 1 121 131 19 19 40 149 44 33 
356 1 150 143 35 28 40 188 45 35 
357 1 149 137 41 32 40 194 57 46 
358 1 137 133 39 30 44 195 55 56 
359 1 147 134 40 19 33 185 42 38 
360 1 136 143 21 15 26 171 48 15 
361 1 166 132 41 31 41 201 66 46 
362 2 148 133 29 23 42 175 59 40 
363 2 147 144 42 33 44 188 30 35 
364 2 145 126 35 27 40 170 49 47 
365 2 160 131 35 32 44 185 51 46 
366 2 11..3 127 34 23 36 194 57 54 
367 2 109 11..4 15 20 21 139 51 23 
368 2 138 139 26 19 42 159 54 24 
369 2 165 123 27 25 33 163 49 45 
370 2 149 124 31 26 34 173 68 45 
371 2 11..3 134 38 17 22 165 44 40 
372 2 147 138 40 27 45 184 48 40 
373 2 154 133 45 18 30 158 50 30 
374 2 138 136 29 28 34 186 59 45 
375 2 157 136 25 37 45 188 66 44 
376 2 134 135 22 28 42 201 53 51 
377 1 140 141 22 18 22 176 56 31 
378 1 147 132 27 30 46 187 67 44 
379 1 U2 U3 26 17 25 152 43 10 
380 1 139 135 30 25 41 181 60 41 
381 1 145 132 30 20 29 165 56 39 
382 1 148 134 34 17 24 168 46 24 
383 1 132 125 20 u 24 183 58 42 
384 1 138 146 32 31 44 199 61 50 
385 1 U8 130 50 43 47 200 71 46 
(concluded on the next page) 
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TABLE 46 (concl uded) 
Pupil Sex MA CA Voc Sp Pho Hom Vis Pro 
386 1 143 129 42 25 31 168 51 41 
387 1 149 128 29 31 47 194 61 58 
388 1 143 134 40 18 26 156 59 42 
389 2 155 133 31 39 47 203 63 48 
390 2 142 129 32 32 41 202 60 51 
391 2 138 125 25 20 31 164 49 38 
392 2 146 126 21 49 50 235 70 57 
393 2 159 127 40 41 49 207 52 57 
394 2 136 131 24 20 34 147 05 27 
395 2 142 134 40 39 47 214 70 55 
396 2 143 134 30 37 48 220 64 44 
397 2 148 143 30 22 30 161 51 22 
398 2 121 133 21 18 36 156 54 15 
399 2 143 139 31 21 36 169 52 29 
400 2 154 124 34 28 36 163 65 45 
401 2 152 132 37 35 43 190 65 50 
402 2 146 139 35 41 48 211 62 51 
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